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NASA  STI  Program  ...  in  Profile 


Since  its  founding,  NASA  has  been  dedicated  to  the 
advancement  of  aeronautics  and  space  science.  The 
NASA  scientific  and  technical  information  (STI) 
program  plays  a key  part  in  helping  NASA  maintain 
this  important  role. 

The  NASA  STI  program  operates  under  the 
auspices  of  the  Agency  Chief  Information  Officer. 

It  collects,  organizes,  provides  for  archiving,  and 
disseminates  NASA’s  STI.  The  NASA  STI 
program  provides  access  to  the  NTRS  Registered 
and  its  public  interface,  the  NASA  Technical 
Reports  Server,  thus  providing  one  of  the  largest 
collections  of  aeronautical  and  space  science  STI  in 
the  world.  Results  are  published  in  both  non-NASA 
channels  and  by  NASA  in  the  NASA  STI  Report 
Series,  which  includes  the  following  report  types: 

• TECHNICAL  PUBLICATION.  Reports  of 
completed  research  or  a major  significant  phase 
of  research  that  present  the  results  of  NASA 
Programs  and  include  extensive  data  or 
theoretical  analysis.  Includes  compilations  of 
significant  scientific  and  technical  data  and 
information  deemed  to  be  of  continuing 
reference  value.  NASA  counter-part  of  peer- 
reviewed  formal  professional  papers  but  has 
less  stringent  limitations  on  manuscript  length 
and  extent  of  graphic  presentations. 

• TECHNICAL  MEMORANDUM.  Scientific 
and  technical  findings  that  are  preliminary  or  of 
specialized  interest,  e.g.,  quick  release  reports, 
working  papers,  and  bibliographies  that  contain 
minimal  annotation.  Does  not  contain  extensive 
analysis. 

• CONTRACTOR  REPORT.  Scientific  and 
technical  findings  by  NASA-sponsored 
contractors  and  grantees. 


• CONFERENCE  PUBLICATION. 

Collected  papers  from  scientific  and 
technical  conferences,  symposia,  seminars, 
or  other  meetings  sponsored  or 
co-sponsored  by  NASA. 

• SPECIAL  PUBLICATION.  Scientific, 
technical,  or  historical  information  from 
NASA  programs,  projects,  and  missions, 
often  concerned  with  subjects  having 
substantial  public  interest. 

• TECHNICAL  TRANSLATION. 
English-language  translations  of  foreign 
scientific  and  technical  material  pertinent  to 
NASA’s  mission. 

Specialized  services  also  include  organizing 
and  publishing  research  results,  distributing 
specialized  research  announcements  and  feeds, 
providing  information  desk  and  personal  search 
support,  and  enabling  data  exchange  services. 

For  more  information  about  the  NASA  STI 
program,  see  the  following: 

• Access  the  NASA  STI  program  home  page 
at  http://www.  sti.  nasa.  gov 

• E-mail  your  question  to  help@sti.nasa.gov 

• Phone  the  NASA  STI  Information  Desk  at 
757-864-9658 

• Write  to: 

NASA  STI  Information  Desk 
Mail  Stop  148 

NASA  Langley  Research  Center 
Hampton,  VA  23681-2199 
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Appendix  B.  Pyroshock  Test  Reports  (continued) 


B3.  Group  II  (Sandwich  Panel  Tests) 

The  test  report  documenting  the  test  results  for  the  Group  II  composite  sandwich  panel  tests  are 
documented  in  the  attachment  below. 
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National  Aeronautics  and  Space  Administration 

Qeorge  C.  Marshall  Space  Right  Center 

Marshall  Space  Flight  Center.  AL  35812 


January  27, 2015 


ET40-1 5-007 


TO:  EV32/David  O.  Ordway 

FROM:  E T40/Timothy  C.  Driskill 


SUBJECT:  Composite  Materials  Pyroshock  Development  Test,  Group  IT -Tests  11-18, 

NESC-DEV-1 3-026 

REF:  ED73.1 


The  composite  sandwich  panel  test  articles  were  tested  in  the  ET40  Pyrotechnic  Shock  Facility, 
building  4619,  room  170.  Testing  was  completed  on  August  19, 2013.  The  test  was  run  in 
accordance  with  Test  and  Checkout  Procedure,  (TCP)  NESC-DEV-13-026.  Eight  tests  were  run 
on  8 different  composite  sandwich  panels. 

The  accelerometer  test  setup  is  shown  in  the  photographs  section  of  this  report.  The  aluminum 
LSC  panel  did  not  completely  sever  in  Group  IT  Test  No,  1 1,  panel  1 1 . No  visual  damage  to  the 
test  articles  was  noted. 

Please  direct  any  questions  or  comments  regarding  this  test  to  Mr.  Craig  Garrison  at  (256)  544- 
7197  or  craig.garrison@nasa.gov. 
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Test 

Date 

Panel  ID 

Test  ID 

1 

5-31-13 

0332A011 

Group  2 Test  11 

2 

6-28-13 

0332A014 

Group  2 Test  12 

3 

7-16-13 

0332A013 

Group  2 Test  13 

4 

7-17-13 

0332A012 

Group  2 Test  14 

5 

7-18-13 

0332A016 

Group  2 Test  15 

6 

7-23-13 

0332A018 

Group  2 Test  16 

7 

8-9-13 

0332A015 

Group  2 Test  17 

8 

8-19-13 

0332A017 

Group  2 Test  18 
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10  INTRODUCTION 

1.1  PURPOSE 

The  purpose  of  this  procedure  is  to  define  the  steps  necessary  to  perform  a pyrotechnic 
shock  test  in  the  Pyrotechnic  Shock  Facility  in  Building  4619  using  pyrotechnic 
devices. 

Test  Matrix  Test  Articles:  3’x6’  Sandwich  composite  panels  with  LSC  plate  and  LSC 
backing  plate.  The  8 test  articles  of  the  test  matrix  are  described  in  test  plan.  Table  III. 
Group  II.  tests  1 1 to  IS. 

Program:  NESC  Type  of  Test:  Pyrotechnic  Shock  Development  Test 

Test  Purpose:  To  capture  the  acceleration  time  histories  for  group  11  - Test  11  to  18 

tests. 


The  Pyrotechnic  Shock  Facility  is  located  in  Rooms  1 70, 1 70 A and  1 70B  of  Building 
4619.  Room  1 70  A is  designated  as  the  Control  Room.  The  area  between  Room  1 69 
and  170  is  used  for  storage  of  secondary  pyrotechnic  devices.  Room  170B  is  used  for 
storage  of  initiators.  All  detonation  of  pyrotechnic  devices  wall  be  in  Room  1 70. 

1.2  SCOPE 

This  document  contains  the  steps  and/or  references  the  procedure  to  conduct  the  test. 

2.0  SAFETY 

Follow  all  emergency  and  safety  requirements  specified  in  ET01  -DYN-SHK-FOP-OO 1 . 

2.1  Responsibilities 

The  Test  Engineer  will  be  responsible  for  all  activities  occurring  in  the  hazardous  test 
area  and  for  the  safety'  of  personnel  involved  in  the  test  activities.  It  is  the  responsibility 
of  each  individual  in  a test  program  to  fiilly  comply  with  the  requirements  of  this 
document  and  to  report  any'  individual  not  complying.  Failure  to  do  so  could  lead  to 
serious  personnel  injuries  or  death. 

3.0  TEST  REQUIREMENTS  AND  INFORMATION 

3.1  DOCUMENTS 

3.1.1  APPLICABLE  DOCUMENTS 

Test  Requirements:  Pyroshock  Response  Characterization  of  Composite  Materials  Test 
Plan  Revision  B,  NESC  Task  # TI-12-0783  (SLS  ADO-21),  5/17/2013 

Test  Procedure:  ET01-DYN-SHK-FOP-0Q1  Pyrotechnic  Shock  Tests 
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97M00200-GRP  II-PANEL  1 1-18  COMPOSITE  TEST  PANEL,  GROUP  II,  TEST 
#1 1-#1 8 

97M00202  LSC  BACKING  PLATE,  COMPOSITE  TEST  PANEL  PATHFINDER 
97M002  03-MOD  LSC  PLATE,  COMPOSITE  TEST  PANEL  PATHFIN DER 
97M00204-MOD-2-10  LSC  SHIM,  COMPOSITE  TEST  PANEL  10  GPF  LSC 
97M00204-MOD-2-22  LSC  SHIM,  COMPOSITE  TEST  PANEL  22  GPF  LSC 

3.1.2  REFERENCED  DOCUMENTS 

ETO 1 -DYN-OWI-OO 1 Documentation  Control 

ET01-DYN-OWI-002  Test  Operation  Procedure  Preparation  and  Change  Control 

3.2  TEST  INFORMATION 

3.2.1  The  instrumentation  locations  are  given  in  the  drawings  listed  in  the  applicable 
documents  and  appendix  A for  the  test. 

3 2.2  Pyrotechnic  shock  tests  may  be  performed  on  the  test  article  in  the  order  and 
configuration  directed  by  the  test  requester. 

3.2.3  The  shock  test  will  be  performed  on  a room  temperaftire  test  article. 

3.3  TEST  REQUIREMENTS 

3.3.1  The  Test  Engineer  will  be  in  charge  of  all  test  preparations  and  activities. 

3.3.2  All  activities  will  be  coordinated  with  the  Test  Engineer. 

3.3.3  All  changes  to  the  procedure  will  be  coordinated  with  the  Test  Engineer. 

3.3.4  Tire  development  test  articles  will  be  tested  with  pyrotechnic  shock  test  runs  as  directed 
by  the  test  requester.  The  test  article  information  will  be  recorded  in  this  TCP. 

4.0  TEST  DATA 


a.  The  test  data  includes  a time  history  of  the  real  time  shock  recorded  over  a 20 
millisecond  or  longer  interval  and  die  units  are  g’s  peak  versus  time. 

b.  The  second  plot  is  a Shock  Response  Spectrum  (SRS)  using  5%  damping  and  a 
1/6  octave  shock  spectrum  analyzer.  The  SRS  is  computed  over  the  frequency 
band  from  50  to  10,000  Hertz.  The  SRS  units  are  g’s  versus  frequency. 

c.  The  data  will  be  acquired  on  a Nicolet  BE256LE  data  acquisition  system  and  the 
SRS  analysis  will  be  performed  using  a personal  computer  and  the  Shock 
Analysis  Tool  Analysis  Software. 

d.  Sample  rate  of  1 million  samples  per  second  will  be  used  for  response  from  the 


290  of  310 


NESC  Request  No.:  TI-12-00783 


Version: 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #: 

NESC-RP- 

12-00783 


1.0 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  294  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


K NO  / Vibration,  Acoustics,  and  Shock  Team 

Composite  Materials  Pyroshock  Development  Test 
Group  11  - Tests  11  to  Ik 

IN  ESC- 1>  E V- 1 3-0  2 6 

Revision:  Baseline 

Date:  5/3fl/2tH3 

Page  4 of  18 

accelerometers. 

5.0  TEST  SETUP 

5. 1 TEST  ARTICLE  AND  SHOCK  PLATE  SETUP 

a.  The  test  setup  is  shown  in  Appendix  A. 

b.  Suspend  the  shock  plate  from  ceiling  using  straps  or  cables  and  shackles. 

c.  Suspend  I accelerometer  near  the  plate.  Connect  to  data  system  for  recording. 

d.  At  the  start  of  each  test  day,  complete  ETO I -DYN-SHK-h  OP-OOl , section  6. 

6.0  TEST  OPERATION 

6.1  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 

a.  Record  and  verify  the  test  information  below  And  in  appendix  C. 

Group  II  - Test  No.:  JJ.  Panel  #11  Date:  B-3|-3q! 3 Test  Article  Desc.:  1M7/ 

TC350  Sandwich  Composite  Panel,  see  appendix  B for  nlv  lavup.  3'x 6’.  A1 
Honeycomb  & Tape  PIP#  63324  6 1 1 

Shock  Source  LSC  Core  Load:  10  GR/FT  Explosive  Material:  RDX  Sheath:  A1 
Actual  Length  Used:  H'lS* 

b.  Verify  that  the  shock  plate  is  ready  for  testing  per  section  5.1. 

c.  Instrument  shock  plate.  Use  a #1 2 washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25±5  in.-lb. 

Torque  wrench:  Torque  value:  25  Due:  Cal.:|MHk(*  >cA_ 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  16-13  bolt’s  torque  to  >3x5  ft  -Hr.  ' S-U-WS 

Torque  wrench:p34S?J?t  Torque  value:  <110  Due^p-f-WijCah^f-t*^ 

e.  D-ring  Yi-\ 3 bolt's  torque  to  3fHMtr.  H'/OiVlVr  LSe  ft-M.  F»re««t 

Torque  wrench:  Torque  value-.^^&oDue:  Cal:  q-T-t»Q  ^ IJ 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8,  and  9 of  ETOl-DYTJ-SHK-FOP-OOl . 

h.  Photograph  the  test  setup  after  the  test  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  that  the  test  run  has  been  completed.  ' / S-3f-k>0 

lea* 


291  of  310 


NESC  Request  No.:  TI-12-00783 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #:  Version: 

NESC-RP-  1.0 
12-00783 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  295  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


ET40  / Vibration,  Acoustics,  and  Shock  Team 

Composite  Materials  Pyroshock  Development  Test 
Gronp  II  — Tests  1 1 to  18 

NESC-DEV-1 3-026 

Revision:  Baseline 

Date:  5/30/2013 

Page  5 of  18 

6.2  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 


6.3 


a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  11  - Test  No.:  12  Panel  #14  Date:  Test  Article  Desc.:  1M7/ 

TC350  Sandwich  Composite  Panel,  see  appendix  B for  ply  lavup.  3'x6’.  Rohacell 
Foam  & Tape  PIP*?  033XAQN 

Shock  Source  LSC  Core  Ixtad:  22  GR/FT  Explosive  Material:  CH-6  Sheath:  A1 
Actual  Length  Used:  yT 


b.  Verify  that  the  shock  plate  is  ready  for  testing  per  section  5.1. 

c.  Instrument  shock  plate.  Use  a #12  washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25±5  in.-lb. 

Torque  wrench:  i'lt'b  Torque  value:  23  Due:  Cal.: 


JCjA 

’■U(J 


LSC  plate  & LSC  backer  plate  to  Test  Panel  14-13  bolt’s  torque  to  6S-LS  ft»lb;  fl*(o  &&&■ 
Torque  wrench:  d\k3 Torque  value:  3*foDue:/d-g->»OCal:  V-t-a*!  Jl  * 

e.  D-ring  14-13  bolt’s  torque  to  28  ft  Hr.  A^ouli.  LS*  Jtu.Vfc.  }CA 

Torque  wrench:  Torque  value:  ^^aDue:  b-i-XtQ Cal : H-t-U(3  * *** 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8,  and  9 of  ETOl-DYN-SHK-FOP-OOl . 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  that  the  test  run  has  been  completed. 

START  OF  THE  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 


a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  II  - Test  No.:  J_3  Panel  #13  Date:  7-/4*  3»(3  Test  Article  Desc.:  IM7/ 
TC350  Sandwich  Composite  Panel,  see  appendix  B for  ply  layup,  3’x6’,  Rohacell 
Foam  and  Tape  PIP#  B333.At?l3 

Shock  Source  LSC  Core  Load:  10  GR/FT  Explosive  Material:  RDX  Sheath:  A1 
Actual  Length  Used:  4*  0.S" 


b. 

c. 


d. 


f. 

g- 

h. 


Verify  that  the  shock  plate  is  ready  for  testing  per  section  5.1. 

Instrument  shock  plate.  Use  a #12  washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25±5  in.-lb. 

Torque  wrench:  /H  Torque  value:  25  Hue:  lo-q-^3  Cal.: 

LSC  plate  & LSC  backer  plate  to  Test  Panel  14-13  bolt’s  torque  to  55-^5  ft  H>.  j CA- 

Torque  wrench:  (AkSWKe  Torque  value:  2H0Due:i»-?-»*flCal:q-3-2<H 
D-ring  14-13  bolt’s  torque  to  38-ft-lb.  2Ho;*-0.  US*fhkt-n,  jy>  P*><-  D-rv*jr  2lt>  JlCfi- 
Torque  wrench:  Torque  value:  aH%>HDue: icji/Mt  Cal:M/ty«> 

Photograph  the  locations  and  orientations  of  all  accelerometers. 

Perform  the  test  per  sections  7,  8,  and  9 of  ETOl-DYN-SHK-FOP-OOl. 

Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

Verify  that  the  test  run  has  been  completed.  7 -It*  **13 


292  of  310 


NESC  Request  No.:  TI-12-00783 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #:  Version: 

NESC-RP-  1.0 
12-00783 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  296  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


L I 40  / Vibration,  Acoustics,  and  Shock  Team 

Composite  IYI  a tennis  Pyroshock  Development  Test 
Croup  11  - Tests  11  to  18 

NESC-DEV-1 3-026 

Revision:  Baseline 

Date:  5/30/2013 

Pane  6 Of  18 

6.4 


START  OP  THE  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 


a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  11  -Test  No.:  1 4 Panel  #12  Dale:  1-17-  >cQ  Test  Article  Desc.:  IM7/ 
TC350  Sandwich  Composite  Panel,  see  appendix  B for  plv  lavup.  3’x6'.  Al 
Honeycomb  and  l ane  PIP#  03 5ZA&I1. 

Shock  Source  LSC  Core  Load : 22  OR/FT  Explosive  Material:  CH-6  Sheath:  A I 
Actual  Length  Used:  1 


d. 


Verify  that  the  shock  plate  is  ready  for  testing  per  section  5.1. 

Instrument  shock  plate.  Use  a #12  washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25*5  in.-lb. 

Torque  wrench:  A)£$f7f3  Torque  value:  «LS  Due:  IChH-Itti  Cal.:  7-*/-lc)3 

LSC  plate  & LSC  backer  plate  to  Test  Panel  14- 1 3 bolt’s  torque  to  65*5  tt-Hy  SMOiVO 

Torque  wench:  ft! Torque  value:  2*UDue:  |0-y-aw3Cal:H-t-L»<3 

D-ring  Vi- 1 3 bolt's  torque  to -58  ll-ILi:  24 o ,W  4Sc  fr-r.'oj/;  b-r.'Ajj  2io  kcA 

Torque  wrench:  W&5E37&  Torque  value:  ^^ttoDue:  la-t-a«oCal:  U-t-Uti 

Photograph  the  locations  and  orientations  of  all  accelerometers. 

Perform  the  test  per  sections  7,  8.  and  9 of  ET01  -DYN-SHK-FOP-OOl . 

Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

Verify  that  the  test  run  has  been  completed.  O-  7-|7"2»U 


START  OF  THE  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 


a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  II  - Test  No.:  1_5  Panel  #16  Date:  Test  Article  Desc.:  IM7/ 

TC350  Sandwich  Composite  Panel,  see  appendix  B for  plv  lavup.  3>x6‘.  Al 
Honeycomb  & Tape  PIP# 

Shock  Source  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6  Sheath:  Ai 
Actual  Length  Used:  li' ' . ' 

b.  Verify  that  the  shock  plate  is  ready  for  testing  peT  section  5.1. 

c.  Instrument  shock  plate.  Use  a #1 2 washer  between  the  accelerometer  and  the 
insert  Each  accelerometer’s  torque  will  be  to  25±5  in.-lb. 

Torque  wrench:  M & S 87 S3  Torque  value:  25  Due:  IP-M-3QV  Cal.: 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  14-13  bolt’s  torque  to  .46-lffft-Hr.  2 Ho  iVtf. 
Torque  wrench:  ftHfiiffltg  Torque  value:  2MoDue:io-H»flCal:H-g-*«rt 

e.  D-ring  14-13  bolt's  torque  to  tt-ll*  LSt-fMt  <«i  p-oyjj  lW«-/4.  i 

Torque  wrench:  Torque  value:  14X“Due:l«-p-2»(JCal:q-!-i*tJ. 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8.  and  9 of  ETO I -DYN-SHK-FOP-OOl . 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 

visually  inspected  observations  under  this  test  number  in  appendix  C.  / 

i.  Verify  that  the  test  run  has  been  completed.  y ICA- 
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6.6  START  OF  THE  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 


a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  II  - Test  No.:  16  Panel  #1 8 Date:  Test  Article  Desc.:  1M7/ 

TC350  Sandwich  Composite  Panel,  see  appendix  B for  ply  layup,  3’x6'.  Rohaoell 
Foam  & Tape  PIP//  0333.4  01? 

Shock  Source  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6  Sheath:  A1 
Actual  Length  Used:  

b.  Verify  that  the  shock  plate  is  ready  for  testing  per  section  5. 1 . 

c.  Instrument  shock  plate.  Use  a # 1 2 washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25±5  in.-lb. 

Torque  wrench:  Torque  value:  p.5  Due:  IO-H-243  Cal.:  thLt-LoiJ 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  ‘/2-13  bolt’s  torque  to  J 

Torque  wrench:  &\j$  Torque  value.:  2HO  Due:  Cal:V-t-i«  IS  9 

e.  D-ring  'A- 1 3 bolt’s  torque  to  ■AS  t<4b.  SSoia-lk  Lie  n*.h  ijt  22o,Vt.  ££ 

Torque  wrench:  1?3?6  Torque  value:  ^%»Duc:  ic-S-utt  Cal:q-fr»U  * 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8,  and  9 of  ETO 1 -DYN-SHK-FOP-OO I . 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 

visually  inspected  observations  under  this  test  number  in  appendix  C.  . 

i.  Verify  that  the  test  run  has  been  completed.  7/2.y*13 

6.7  START  OF  THE  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 

a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  II  - Test  No.:  L7  Panel  # 1 5 Date:  Test  Article  Desc.:  IM7/ 

TC350  Sandwich  Composite  Panel,  see  appendix  B for  ply  lavup.  3’x6~.  A1 
Honeycomb  & Tape  PIP#  033 1 AS)  IS 

Shock  Source  LSC  Core  Load:  10  GR/FT  Explosive  Material:  RDX  Sheath:  A1 
Actual  Length  Used:  H'  0.S" 

b.  Verify  that  the  shock  plate  is  ready  for  testing  per  section  5.1. 

c.  Instrument  shock  plate.  Use  a #12  washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer's  torque  will  be  to  25±5  in.-lb. 

Torque  wrench:  Torque  value:  35  Due  70-*/-  Zc/J  Cal.:  q-q-2wf 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  '/;-l  3 bolt’s  torque  to  55-lS  ft-lb. 

Torque  wrench;  Torque  value:  ^*<<Due:to-f'2«()Cal:q-f-2»i3 

e.  O-ring  Vi- 13  bolt’s  torque  to  8ft  ft  lb.  U-H-  t-sc  F*r 

Torque  wrench:  Torque  value:*^%w  Due:  r»-t-2»oCal;  q -t-ttij  * 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8,  and  9 of  ET01-DYN-SHK-FOP-001. 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  that  the  test  run  has  been  completed.  v ICJL  Up f let) 
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6.8  START  OF  THE  COMPOSITE  MATERIALS  PYROSHOCK.  DEV.  TEST 

a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  II  - Test  No.:  18  Panel  #17  Date:  8-1?- 3013  Test  Article  Desc.:  IM7/ 

TC350  Sandwich  Composite  Panel,  see  appendix  B for  nlv  lavup.  3'.\6'.  Rohacell 
foam  and  Tape  PIP#  63344  0/7 

Shock  Source  I ,SC  Core  Load:! 0 GR/FT  Explosive  Material:  RDX  Sheath:  A1 
Actual  Length  Used:  H'  0.5*1 

b.  Verify  that  the  shock  plate  is  ready  for  testing  per  section  5.1 . 

c.  Instrument  shock  plate.  Use  a #12  washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25±5  in.-lb. 

Torque  wrench:  mmn  Torque  value:  Due:  ID-^-Xe/J  Cal.:  *(-*<-*0 

d.  LSC  plate  & LSC  backer  plate  to  l est  Panel  '/a-13  bolt’s  torque  to  ft-lhr  iWOiVft.  liA 
Torque  wrench:  fllCS iiM,  Torque  value:  2<t0  Due#L$-J,0Cal: 

e.  D-ring  Vi- 13  bolt's  torque  to 28  fl-lb.  ik-H.  Lie  f*r  2i»  iV4.  f.cA. 

Torque  wrench:  /*)(,$  Torque  value:  2%c  Due:|e-f-J^jCal:i{J-28(J  S-3/-t»s 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8,  and  9 of  ETOI-DYN-SHK-FOP-OOI . 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  that  the  test  run  has  been  completed.  /yj)-  ?-t1  -2»l) 

7.0  RECORDS 

The  test  report  for  this  test  will  control  and  include  the  following  records: 

a.  This  “AS  RUN"  TCP. 

b.  The  test  data  and  the  equipment  list. 

The  test  report  is  controlled  by  ETOl-DYN-OWl-OOl,  Documentation  Control. 

However,  due  to  the  ITAR  designation  for  the  test  results,  the  test  report  and  data  will 
be  securely  controlled.  The  test  report  will  be  available  no  later  than  30  days  after  test 
completion.  The  Test  Requirements  will  not  be  included  in  this  TCP  or  in  the  report, 
but  a copy  may  be  filed  with  the  report  for  future  reference. 

8.0  TOOLS.  EQUIPMENT,  AND  MATERIALS 

The  equipment  used  during  this  test  will  be  listed  in  a table  as  part  of  the  test  report. 

The  list  will  include  test  equipment  calibration  due  dates. 

9.0  PERSONNEL  TRAINING  AND  CERTIFICATION 

Personnel  certified  as  Propellant  and  Explosive  Handler  are  required  to  conduct  this 
test. 
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Group  II  Tests  #1 1 -#1 8 Fill  and  Ply  Layup 


Group  II  Sandwich  Composite  Pa  pel  s 

Panel 

Number 

Test 

Number 

Material 

Panel 

Thickness 

Fill  Ply 

Orientation 

Type 

L.SC  Core 
Load 

11 

11 

Composite, 

IM7/TC350 

8 Ply/  1- 
inch  thick 
fill 

A1 

Honeycomb 
& Tape 

907+4574570707 

457+45790°, 

8 ply  both  faces 

Sandwich 

10 

12 

14 

Composite, 

1M7/TC350 

8 Ply/  1- 
inch  thick 
till 

A1 

Honeycomb 
& Tape 

907+4574570707 

457+45790°, 

8 ply  both  faces 

Sandwich 

22 

13 

13 

Composite. 

IM7/TC350 

8 Ply/  1- 
inch  thick 
fill 

Rohacell 
Foam  &Tape 

907+4  574570707 
457+45790°, 

8 ply  both  faces 

Sandwich 

10 

14 

12 

Composite, 

IM7/TC350 

8 Ply/ 1- 
inch  thick 
fill 

Rohacell 
Foam  &Tape 

907+4574570707 

457+45790“, 

8 ply  both  faces 

Sandwich 

15 

17 

Composite, 

1M7/TC350 

8 Ply/ 1- 
inch  tltick 
till 

A1 

Honeycomb 
& Tape 

907+4574570707 

457+45790°, 

8 ply  both  feces 

Sandwich 

10 

16 

15 

Composite, 

IM7/TC350 

8 Ply/'  1- 
inch  thick 
fill 

A1 

Honeycomb 
& Tape 

907+4574570707 

457+45790°, 

8 ply  both  feces 

Sandwich 

22 

17 

18 

Composite, 

IM7/TC350 

S Ply/  1- 
inch  thick 
fill 

Rohacell 
Foam  &Tape 

907+4574570707 

457+45790°, 

8 ply  both  feces 

Sandwich 

10 

18 

16 

Composite, 

IM7/TC350 

8 Ply/  1- 
inch  thick 
fill 

Rohacell 
Foam  &Tape 

907+457457070°/ 

457+45790°, 

8 ply  both  feces 

Sandwich 

22 
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NEST-DE  V- 1 3-026 

Revision:  Baseline 
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Page  15  of  18 

TEST  DATA  SHEET 


Group:  M - Test  No.:  JJ.  Panel  #11  Date:  S-3hlu 3 Test  Article  Dcsc.:  IM7/TC350  Sandwich 

Composite  Panel,  see  appendix  B for  ply  layup.  3’x6’,  A1  Honeycomb  & Tape 

Test  Article  Configuration:  hanging  .. 

Test  Article  Drawing  #:  97M00200-GRP  11-PANEL  1 1 Material:  IM7/TC3S0  PIP#  Q332/>ap 

Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 

Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N:  Pathfinder 

Test  Article  Drawing  #:  97M00204-MQD-2- 1 0 Material:  Aluminum  S/N:  Pathfinder 

Shock  Source:  LSC  L/N:  none  LSC  Core  Load:  10  GR/FT  Explosive  Material:  RDX 

Sheath:  Aluminum  Actual  Length  Used:  M Vlj* 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

C02 

31334 

2 

D02 

HW(._ 

3 

D02 

4 

C02 

3/331 

5 

C02 

3I32J 

6 

D02 

Wort 

7 

D02 

43171 

8 

C02 

3135/ 

9 

C02 

31330 

10 

D02 

Mil  to 

II 

D02 

43151 

12 

C02 

HM7V 

13 

B02 

11*01 

Post-test  visually  inspected  observations:  Halb  Mw.  1 5t>-  l*to  Jy/t 

1. 1 h u*r*  %+  ISO  Tt<  +trlV*J  k ftvjf  M -Ik- 


Th«  jfaJir 


Group:  II  - l est  No.:  1 2 Panel  # 1 4 Date:  (,tll/2*  13  Test  Article  Desc.:  IM7/TC350  Sandwich 
Composite  Panel,  sec  appendix  B for  plv  lavup.  3'x6’.  Rohacell  Foam  & Tape 
Test  Article  Configuration:  hanging 

Test  Article  Drawing#:  97M00200-GRP  11-PANEL  14  Material:  IM7/TC350  PID#  0333lAfll4 
Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00204-MQD-2-22  Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  LSC  L/N:  rt»a«  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6 

Sheath:  Aluminum  Actual  Length  Used:  4 1 

Accelerometer  MFG:  PCB  Model:  350XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

D02 

4M4 

2 

C02 

ump 

3 

C02 

31338 

4 

D02 

IMS 

, 5 

D02 

43PA1 

6 

C02 

3/333 

7 

C02 

Mom 

8 

D02 

M3I71 

9 

D02 

M3 1*0 

10 

C02 

MOX 15 

11 

C02 

31334 

12 

D02 

M3  ISI 

13 

B02 

1)431 

Aluminum  LSC  panel  severance:  «^esy  No  ) 

Post-test  visually  inspected  observations:  A)»  Utu  btlb  or  ■ 
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TEST  DATA  SHEET,  cont. 


Group:  II  - Test  No.:  J3.  Panel  #13  Date:  7-l4~^el3  Test  Article  Desc.:  1M7/TC350  Sandwich 
Composite  Panel,  see  appendix  B for  dIv  lavup.  3'x6'.  Rohacell  Foam  & Tape 
Test  Article  Configuration:  hanging 

Test  Article  Drawing#:  97M00200-GRP  11-PANEL  13  Material:  IM7/TC350  PIP#  &322AH3 
Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00204-MQD-2- 1 0 Material:  Aluminum  S/N:  Pathfinder 


Shock  Source:  LSC  L/N:  none  LSC  Core  Load:  10  GR/FT  Explosive  Material:  RDX 

Sheath:  Aluminum  Actual  Length  Used:  M*  oV 

Accelerometer  MFG:  PCB  Model:  350XXX  


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

C02 

3I33M 

2 

D02 

M3  016, 

3 

D02 

43008 

4 

C02 

31331 

5 

C02 

6 

D02 

430*1. 

7 . 

D02 

43m 

8 

C02 

3I3SL 

9 

C02 

31330 

10 

D02 

43i|» 

II 

D02 

43111 

12 

C02 

4oX74 

13 

B02 

I'M  3*1 

Aluminum  LSC  panel  severance:  (Yesy  No ) 

Post-test  visually  inspected  observations:  Salts  U 2 to  liMt.  Ace t\*.  ■hiryvJ  -to 

^ oia.il . tef. . • 


Group:  II  - lest  No.:  14  Panel  #12  Date:  '1-11-3*13  Test  Article  Desc.:  1M7/TC350  Sandwich 
Composite  Panel,  sec  appendix  B for  ply  lavup.  3’x6’.  Al  Honeycomb  & Tape 
Test  Article  Configuration:  hanging 

Test  Article  Drawing  #:  97M002Q0-GRP II-PANEL  12  Material:  1M7/TC350  PIP#  0332A0IZ 
Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00204-MQD-2-22  Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  LSC  L/N:  /i»a*.  LSC  Core  Load:  22  GR/FT.  Explosive  Material:  CH-6 

Sheath:  Aluminum  Actual  Length  Used:  M1 

Accelerometer  MFG:  PCB  Model:  350XXX  


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

D02 

4301$. 

2 

C02 

31340 

3 

C02 

3/  33  g 

4 

D02 

4 3oi? 

5 

D02 

4 3001 

6 

C02 

3/33) 

7 

C02 

4om 

8 

D02 

43171 

9 

D02 

M3  ISO 

10 

C02 

MoOIS 

11 

C02 

3/336 

12 

D02 

43 1(1 

13 

B02 

iun 

Aluminum  LSC  panel  severance:  (Yes)/ No) 

Post-test  visually  inspected  observations:  Mo  !«»*«  «.ce.d>.  LSC  tlvkk*tb 
Itis  0t»  iV-ft. TKjl  4V  s’.Jjl  urts~l  U-st. 
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TEST  DATA  SHEET,  cont. 


Group:  II  - Test  No.:  15  Panel  #16  Date:  7~  lt~l*0  Test  Article  Desc.:  IM7/TC350  Sandwich 
Composite  Panel,  see  appendix  B for  plv  lavup.  3'x6’.  A1  Honeycomb  & Tape 
Test  Article  Configuration:  hanging 

Test  Article  Drawing  #:  97M00200-GRP  II-PANEL  16  Material:  IM7/TC350  PIP#  &312A9IC 
Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  4:  97M00203-MQD  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00204-MQD-2- 1 0 Material:  Aluminum  S/N : Pathfinder 
Shock  Source:  LSC  L/N:  none  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6 

Sheath:  Aluminum  Actual  Length  Used:  4/ 

Accelerometer  MEG:  PCB  Model:  350XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

C02 

3)334 

2 . 

D02 

1302  4 

3 

D02 

Voit 

. 4 

C02 

31331 

5 

C02 

,6 

D02 

42011. 

7 

D02 

43171 

8 

C02 

3135 1 

9 

C02 

31330 

IQ 

i D02 

43180 

11 

D02 

43181 

12 

C02 

4o  a 79 

13 

B02 

11431 

Aluminum  LSC  panel  severance:  (<£es)/  No ) 

Post-test  visually  inspected  observations:  gree/t.  4 3*U-lL. 

|3e I fs  ^Xr^y^J  ltf(  4k  2/0  M-/I,  tl+Jx  . ^rii'L 


Group:  U - Test  No.:  16  PANEL  #1 8 Date:  Test  Article  Desc.:  IM7/TC3S0 

Sandwich  Composite  Panel,  see  appendix  B for  plv  lavup.  3'x6’.  Rohacell  Foam  & Tape 
Test  Article  Configuration:  hanging 

-Test  Article  Drawing  #:  97M00200-GRP  II-PANEL  1 8 Material:  IM7/TC350  PIP#  Q3UAtlt 
Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N:  Pathfinder 
lest  Article  Drawing  #:  97M00204-MQD-2-22  Material:  Aluminum  S/N : Pathfinder 
Shock  Source:  LSC  L/N:  t\ont  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6 

Sheath:  Aluminum  Actual  Length  Used:  

Accelerometer  MFG:  PCB  Model:  350XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 . 

D02 

43016 

2 

C02 

31340 

3 

C02 

3133 1 

4 

D02 

4JOJ? 

5 

D02 

43#11 

6 

C02 

31333 

7 

C02 

40111 

8 

D02 

43/71 

9 

D02 

42180 

10 

C02 

4 Ml  5 

11 

C02 

31330 

12 

D02 

43  HI 

LuJ 

B02 

11421 J 





Aluminum  LSC  panel  severance:  (yes)/  No  ) 

Post-test  visually  inspected  observations;  Uist  b.lk  or  nee*.h.  < 4A/-  j-tsf- 
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Group:  II -Test No.:  17  Panel  #15  Date:  Test  Article  Desc.:  IM7/TC350  Sandwich 

Composite  Panel,  see  appendix  B for  plv  lavup.  3’x6'.  Al  Honeycomb  & Tape 
Test  Article  Configuration:  hanging 

Test  Article  Drawing  #:  97M00200-GRP  H-PANEL  15  Material:  1M7/TC350  PIP#  tAUMlS 
Test  Article  Drawing  #:  97MU0202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00204 -MOD-2- 1 0 Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  LSC  L/N:  none  LSC  Core  Load:  10  OR/FT  Explosive  Material:  RDX 

Sheath:  Aluminum  Actual  Length  Used:  H'  fl.S" 

Accelerometer  MFG:  PCD  Model:  350XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

C02 

3/334 

2 

D02 

q5  oic. 

3 

D02 

4302? 

4 

C02 

31331 

5 

C02 

3/3lf 

6 

D02 

43021 

7 

D02 

43/71 

8 

C02 

3I3SI 

9 

C02 

.3/330 

10 

D02 

43  Ito 

11 

D02 

431*1 

12 

C02 

40274 

13 

B02 

UK  3L 

Aluminum  LSC  panel  severance:  ((YeV  No ) 

Post-test  visually  inspected  observations:  BJfa  A , 


Group:  II  - Test  No.:  J_8  Panel  #17  Date:  Test  Article  Desc.:  IM7/TC350  Sandwich 

Composite  Panel,  see  appendix  B for  plv  lavup.  3’x6’.  Rohacell  Foam  & Tape 
Test  Article  Configuration:  hanging 

Test  Article  Draw  ing  #:  97M00200-GRP  II-PANEL  17  Material:  IM7-TC350  PIP#  6333/617 
Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N : Pathfinder 
Test  Article  Drawing  #:  97M00204-MQD-2-22  Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  LSC  L/N:  n*4t  LSC  Core  Load:  10  GR/FT  Explosive  Material:  RDX 

Sheath:  Aluminum  Actual  Length  Used:  S'  O.S*' 

Accelerometer  MFG:  PCD  Model:  3S0XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

1 S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

D02 

430H 

2 

C02 

{31340 

3 

C02 

3133? 

4 

D02 

4 30  IT 

5 

D02 

43m 

6 

C02 

31333 

7 

C02 

40211 

8 

D02 

43/71 

9 

D02 

43ifo 

10 

C02 

1 40  MS 

11 

C02 

31336 

12 

D02 

43/2/1 

13 

B02 

J1431 

-r-  1 

Aluminum  LSC  panel  severance:  ((Yej/  No  ) 

Post-test  visually  inspected  observations:  A/»  +ec*ii.  »rU/tr. 
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NESC-DEV-13-026 
Equipment  List 

Description 

Manufacturer 

Model/Version 

ID/Serial  Number 

Location 

Cal  Due  Date 

Shock  Analysis  Tool 

CT40 

1.2.5 

Verified  5/21/2009 

TLA  M2  56 

Nicolet 

7.20 

Verified  7/26/2012 

Torque  Wrench 

Proto 

6066C 

M65R396 

10/8/2013 

Torque  Wrench 

Precision  Instruments 

44620 

M658783 

10/4/2013 

Power  Supply 

Endevco 

2793 

M652262 

Channels  1-15 

1/10/2014 

Data  Acquisition  System 

Nicolet 

BE256LE 

2011288 

Channels  2-8, 10-15 

7/26/2013,  8/6/2014  * 

Channel  2 

Nicolet 

614CB 

001-2 

A1 

7/26/2013,  8/6/2014 

Channel  3 

Nicolet 

614CB 

001-3 

A2 

7/26/2013,  8/6/2014 

Channel  4 

Nicolet 

614CB 

001  4 

A3 

7/26/2013.  8/6/2014 

Channel  5 

Nicolet 

614CB 

002  1 

A4 

7/26/2013,  8/6/2014 

Channel  6 

Nicolet 

614CD 

002  2 

A5 

7/26/2013,  8/6/2014 

Channel  7 

Nicolet 

614CB 

002  3 

A6 

7/26/2013,  8/6/2014 

Channels 

Nicolet 

614CD 

002  4 

A7 

7/26/2013,  8/6/2014 

Channel  10 

Nicolet 

614CD 

003-2 

A8 

7/26/2013,  8/6/2014 

Channel  11 

Nicolet 

614CD 

003-3 

A9 

7/26/2013,  8/6/2014 

Channel  12 

Nicolet 

614CD 

003-4 

A10 

7/26/2013,  8/6/2014 

Channel  13 

Nicolet 

614CB 

004-1 

All 

7/26/2013,  8/6/2014 

Channel  14 

Nicolet 

614CB 

004-2 

A12 

7/26/2013,  8/6/2014 

Channel  15 

Nicolet 

614CB 

004-3 

A 13 

7/26/2013,  8/6/2014 

Accelerometer 

PCD 

350D02 

11439 

A13 

4/29/2014 

Accelerometer 

PCB 

350C02 

31334 

Set  1 A1 

4/23/2014 

Accelerometer 

PCD 

350C02 

31331 

Set  1 A4 

4/24/2014 

Accelerometer 

PCD 

350C02 

31328 

Set  1 A5 

4/24/2014 

Accelerometer 

PCD 

350C02 

31351 

Set  1 A8 

4/24/2014 

Accelerometer 

PCD 

3500)2 

31330 

Set  1 A9 

4/24/2014 

Accelerometer 

PCD 

3500)2 

40274 

Set  1 A12 

4/24/2014 

Accelerometer 

PCD 

350002 

31340 

Set  2 A2 

4/23/2014 

Accelerometer 

PCB 

3500)2 

31338 

Set  2 A3 

4/24/2014 

Accelerometer 

PCB 

350C02 

31333 

Set  2 A6 

4/24/2014 

Accelerometer 

PCB 

350C02 

40292 

Set  2 A7 

4/24/2014 

Accelerometer 

PCB 

350C02 

40295 

Set  2 A10 

4/24/2014 

Accelerometer 

PCD 

350C02 

31336 

Set  2 All 

4/24/2014 

Accelerometer 

PCB 

350D02 

43026 

Set  1 A2,  Set  2 A1 

4/23/2014 

Accelerometer 

PCD 

350D02 

43028 

Set  1 A3,  Set  2 A4 

4/23/2014 

Accelerometer 

PCD 

350D02 

43029 

Set  1 A6,  Set  2 A5 

4/23/2014 

Accelerometer 

PCD 

350D02 

43179 

Set  1 A7,  Set  2 A8 

4/22/2014 

Accelerometer 

PCD 

350D02 

43180 

Set  1 A10,  Set  2 A9 

4/23/2014 

Accelerometer 

PCD 

350D02 

43181 

Set  1 All,  Set  2 A12 

4/23/2014 

* DAS  was  recalibrated  prior  to  test  #7 
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Date:  08-09-2013 
Time:  08:32:44 


TEAM256  SETTINGS  , —>  ■ — > ^ 

le^s  1,3,7, 8 


********* 


****  * * *-* 


**  GLOBAL  SETTINGS  ************************* 


Storage  Path: 
FilenaTne: 

File  Number : 
Settings  Path: 
Settings  Pile: 
Export  Path: 
Export  Format: 
Average  Blocks: 
Between  Cursors: 


C : \TBAMPRO 
Data 
001 

C:\TEAM256 

NES217.SET 

D:\ATEST\NESC_4\NEST2-17\RAWDAT-1 

FAXUS 

No 

NO 


* + -*****  + *************** 
DEI 

Frequency  A : 

Pre  Trigger 
Segment  A : 

Number  o£  Blocks  : 


RECORDER  SETTINGS  ******************** **** 


1.0 COO  MHz {Internal} 

48000  Samples  (48.00  ms) 
1000576  Samples  (J.001  s) 


Digital  Event  Channels  : 0 

Analog  Channels  : 


Nr. 

Name 

Hit. 

Max 

Units 

Coup . 

Amp. 

Filter 

Trigger 

1 

XXX  1 

-6.000 

6.  COO 

kg’s 

Pk 

GND 

-» 

33.00 

k 

Off 

2 

NES  2 

-28.85 

28.85 

kg's 

pk 

DC 

4 

33.00 

k 

Basic 

3 

NFS  1 

-30.33 

30.93 

kg’s 

pk 

DC 

+ 

33.00 

k 

Basic 

4 

NES  A 

-31.25 

31.25 

kg's 

pk 

DC 

+ 

33.00 

k 

Basie 

5 

NES_5 

-27.78 

27.78 

kg's 

pk 

DC 

+ 

33.00 

k 

Basic 

6 

NES_6 

-28.04 

28.04 

kg's 

pk 

DC 

4 

33.00 

k 

Basic 

7 

NES_7 

-30.30 

30. 3C 

kg 1 s 

pk 

DC 

4 

33.00 

k 

Basic 

8 

N2S_8 

-30.61 

30.61 

kg ' s 

pk 

DC 

4 

33.00 

k 

Off 

9 

XXX_9 

-6.0CO 

6.000 

kg  1 s 

pk 

GND 

4 

33.00 

k 

Off 

10 

NSS_10 

-28. 04 

28.04 

kg ' s 

pk 

DC 

■4 

33.00 

k 

Off 

11 

NES  11 

-27. C3 

27.03 

kg  1 s 

pk 

DC 

4 

33.00 

k 

off 

12 

NES  12 

-31.58 

31.58 

kg ' s 

pk 

DC 

4 

33.00 

k 

Off 

13 

N3S_13 

-30.61 

30.61 

kg 1 s 

pk 

DC 

4 

33.00 

k 

Off 

14 

NES  14 

-27.27 

27.27 

kg's 

Pk 

DC 

4 

33.00 

k 

Oft 

15 

N3S_1 5 

-8.929 

8.929 

kg ' g 

Pk 

DC 

4 

33.00 

k 

Off 

IB 

F.OC_l  6 

-55.56 

55.56 

kg  ‘ s 

pk 

DC 

+ 

33.00 

k 

Off 

17 

ROC  17 

-55.56 

55.56 

kg ' s 

pk 

DC 

+ 

33.00 

k 

Off 

18 

ROC  18 

-55.56 

55.56 

kg's 

pk 

DC 

4 

33. 0C 

k 

Off 

19 

ROC_19 

-55.56 

55.56 

kg  ' s 

pk 

DC 

4 

33.00 

k 

Off 

20 

ROC_2C 

55.56 

55.56 

kg  y 

Pk 

DC 

4 

33.00 

k 

Off 

Engineering  Units  Scaling 


XXX  1 

0 

4 

1.0000 

k 

* 

Voltage 

fa's 

pk! 

NES_2 

0 

4 

3.6154 

k 

* 

Voltage 

fg' s 

pk! 

NES  3 

0 

+ 

10.309 

k 

+ 

Voltage 

fa's 

pk! 

NES  4 

0 

4 

10.417 

k 

■* 

Voltage 

fg's 

pk) 

NE5_5 

0 

4 

9.2593 

k 

* 

Voltage 

fg's. 

pk) 

NES  6 

0 

4 

9.3458 

k 

* 

Voltage 

fg's 

pk) 

NES_7 

0 

4 

10.101 

k 

* 

Voltage 

fg's 

pk) 

NES_8 

0 

4 

10.204 

k 

* 

Voltage 

fg ' =* 

pk) 

XXX_9 

0 

+ 

1.0000 

k 

* 

Voltage 

fg's 

pk) 

NES_10 

0 

4 

9.3458 

k 

* 

Voltage 

fg's 

pk) 

NES_.11 

0 

4 

9.0090 

k 

* 

Voltage 

fg's 

pk) 

NES  12 

0 

4 

10.526 

k 

* 

Voltage 

fg's 

pk) 

NES  13 

0 

4 

10.204 

k 

* 

Voltage 

fg' s 

pk) 

NES  14 

0 

4 

9.0909 

k 

* 

Voltage 

fg' s 

pk) 

NES  15 

0 

4 

8.9286 

k 

* 

Voltage 

fg' s 

pk) 

JtOC_16 

0 

4 

9.2593 

k 

* 

Voltage 

fg'  b 

pk) 

ROC_17 

0 

4 

9.2593 

k 

* 

Voltage 

fg' s 

pk) 

ROC  18 

0 

4 

9.2593 

k 

* 

Voltage 

fg' s 

pk) 

ROC„19 

0 

4 

9.2593 

k 

* 

Voltage 

fg's 

pk) 

ROC_20 

0 

4 

9.2593 

k 

* 

Voltage 

fg's 

Pk) 

Trigger  Settings  : 

Auto  Trigger : Of  f 
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TEAM256  SETTINGS 

Date:  07-23-2C13 
Time:  00:21:22 


*******t-**#*-»*-»¥**»tt*iii»-  GLOBAL  SETTINGS  ***•■*•■** 


*+■+****♦*♦*****♦* 


Storage  Path: 
Filename: 

File  Number: 
Settings  Path: 
Settings  File: 
Expci t Path: 
Export  Format: 
Average  Blocks: 
Between  Cursors : 


C:\TEXMPRO 

Data 

001 

C:\TEAM256 

NES216.SET 

a:  \ATEST\NESC_4\NBST2-16 SKAWDAT-l 

FAM0S 

NO 

No 


-Hr***  ***********i 


******  RECORDER  settings  ** 


******  *******v** 


DEI 


Frequency  A : 

Pre  Trigger  : 

Segment  A : 

Number  of  31ocks  : 
Digital  Event  Channels 
Analog  Channels  : 


1.0000  MHz (Internal) 

48000  Samples  (48.00  ms) 
1000576  Samples  (1.001  s) 

1 

0 


Nr. 

Name 

1 

XXX  1 

2 

NE£_2 

3 

NFS  3 

4 

NES_4 

5 

HES_5 

6 

EES  6 

7 

KES_7 

8 

EES_8 

9 

XXX_9 

10 

NES  10 

11 

EES  11 

12 

EES  12 

13 

EES  . 13 

14 

EES  14 

15 

NES_1 5 

16 

ROC  16 

17 

R0C_17 

18 

ROC  18 

19 

ROC  19 

20 

ROC  20 

Engineering 


Min  Max 
-6.000  6.000 
-30.93  30.93 

-31.58  31.58 

-30.00  30.00 

-31.25  31.25 

-30.30  30.30 

-28.57  2S.57 

-28.30  28.30 

-6.000  6.000 
-30.61  30.61 

-31.58  31.58 

-28.30  28.30 

-27.78  27.78 

-30.61  30.61 

-8.929  8.929 

-55.56  55.56 

-55.56  55.56 

-55.56  55.56 

55.56  55.56 

-55.56  55.56 

Units  Scaling 


Units 

Coup 

kg'  s 

pk 

GND 

kg’s 

pk 

DC 

kg'  k 

Pk 

DC 

kg'  s 

Pk 

DC 

kg'  s 

Pk 

DC 

kg'  s 

pk 

DC 

kg'  s 

pk 

DC 

kg'  a 

pk 

DC 

kg’  3 

pk 

GND 

kg’  3 

Pk 

DC 

kg'  s 

Pk 

DC 

kg'  s 

Pk 

DC 

kg'  s 

pk 

DC 

kg'  s 

pk 

DC 

kg'  s 

pk 

DC 

kg's 

pk 

DC 

kg'  s 

Pk 

DC 

kg'  s 

Pk 

DC 

kg'  s 

Pk 

DC 

kg'  s 

Pk 

DC 

taip.  Filter 

+ 33.00  k 

+ 33.00  k 

+ 33.00  k 

+ 33.00  k 

t 33.00  k 

* 33.00  k 

+ 33.00  k 

+ 33.00  k 

+ 33.00  k 

+ 33.00  k 

+ 33.00  k 

* 33.00  k 

+ 33.00  k 

+ 33.00  k 

+ 33.00  k 

+ 33.00  k 

+ 33.00  k 

+ 33.00  k 

+ 33.00  k 

+ 33,00  k 


XXX  1 

0 

+ 

1.000C 

k 

* 

vo] tage 

(g' s 

pk) 

NFS  2 

0 

+ 

10.309 

k 

* 

voltage 

(g' s 

pk! 

NFS  3 

0 

+ 

10.526 

k 

* 

Voltage 

(ST ' S 

pk! 

NES  4 

0 

+■ 

10.00C 

k 

* 

Voltage 

(g‘  s 

pk) 

NE5_5 

0 

+ 

10.417 

k 

* 

Voltage 

(s'  s 

pk! 

NES  6 

0 

■fr 

10.101 

k 

* 

Voltage 

(g's 

pk! 

NES_7 

0 

+ 

9.5238 

k 

* 

Voltage 

(S'  s 

pk) 

NES_8 

0 

♦ 

9.434C 

k 

* 

Voltage 

(s'  s 

pk) 

XXX  9 

0 

+ 

1.000C 

k 

* 

Voltage 

(g's 

pk! 

NES„10 

0 

+ 

10.204 

k 

* 

Voltage 

(g's 

pk! 

NES  11 

0 

+ 

10.526 

k 

* 

Voltage 

(g's 

pk! 

NES_12 

0 

+ 

9.434C 

k 

* 

Voltage 

(g's 

pk! 

NES  13 

0 

+ 

9.2593 

k 

* 

Voltage 

(g' s 

pk! 

NES  14 

0 

+ 

10.204 

k 

* 

Voltage 

(g's 

pk! 

NES_  1 5 

0 

+ 

8.9286 

k 

* 

Voltage 

(g's 

pk) 

ROC_16 

0 

+ 

9.2593 

k 

* 

Voltage 

(g's 

pk) 

ROC  17 

0 

+ 

9.2593 

k 

* 

Voltage 

(g's 

pk! 

ROC  18 

0 

+ 

9.2593 

k 

* 

Voltage 

(g's 

pk! 

ROC_19 

0 

+ 

9.2593 

X 

* 

Voltage 

(g's 

pk! 

pk! 

ROC_20 

0 

+ 

9.2593 

k 

* 

Voltage 

(g's 

Trigger  Settings 

Auto  Trigger : Off 


Trigger 

Off 

Basic 

Basic 

Basic 

Basic 

Basic 

Basic 

Basic 

Off 

Off 

Off 

Off 

Off 

Off 

Off 

Off 

Off 

Off 

Off 

Off 
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B4.  Group  III  (Sandwich  Panel  Tests) 

The  test  report  documenting  the  test  results  for  the  Group  III  composite  sandwich  panel  tests  are 
documented  in  the  attachment  below. 
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National  Aeronautics  and  Space  Administration 

George  C.  Marshall  Space  Right  Center 

Marshall  Space  Flight  Center,  AL  35812 


January  9,  201 5 


Boey^oAitnot  ET40-1 5-003 


TO:  EV32/David  O.  Ordway 

FROM:  ET40/Timothy  C.  Driskill 

SUBJECT:  Composite  Materials  Pyroshock  Development  Test,  Group  III  - Tests  19  to  28 

and  Group  I Retests  1 to  4,  NESC-DEV-13-037 

REF:  ED73.1 


The  solid  and  sandwich  composite  panels  test  articles  were  tested  in  the  ET40  Pyrotechnic  Shock 
Facility,  building  4619,  room  170.  Testing  was  completed  on  June  11,2014.  The  test  was  run  in 
accordance  with  Test  and  Checkout  Procedure,  (TCP)  NESC-DEV-13-037.  Ten  sandwich 
composite  panels  were  tested  and  4 solid  composite  panels  were  retested.  A total  of  14  tests 
were  performed. 

The  accelerometer  test  setup  is  shown  in  appendix  A of  the  TCP  and  in  the  photographs  section 
ot  this  report.  Three  composite  and  2 aluminum  LSC  panels  did  not  sever.  Four  tests  noted  a 
small  degree  of  post-test  torque  loss  to  some  bolts  or  accelerometers. 

Please  direct  any  questions  or  comments  regarding  this  test  to  Mr.  Craig  Garrison  at  (256)  544- 
7197  orcraig.garrison@nasa.gov, 

Timolb'/ C.  DriskLU 
BranclrChief 

Structural  Dynamics  Test  Branch 

Enclosure 

ce: 


ETO  1/File  (w/o  enclosure) 
ET40/File 
Cl  05/Steve  Gentz 
ES22/David  Parsons 


1 of  518 


NESC  Request  No.:  TI-12-00783 


Version: 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #: 

NESC-RP- 

12-00783 


1.0 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  316  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


NESC-DEV-13-037 
Composite  Materials 
Shock  Test 

General  Test  Setup 


2 of  518 


NESC  Request  No.:  TI-12-00783 


Version: 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #: 

NESC-RP- 

12-00783 


1.0 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  317  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


NESC  Request  No.:  TI-12-00783 


Version: 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #: 

NESC-RP- 

12-00783 


1.0 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  318  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


NESC  Request  No.:  TI-12-00783 


Version: 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #: 

NESC-RP- 

12-00783 


1.0 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  319  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


NESC  Request  No.:  TI-12-00783 


Version: 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #: 

NESC-RP- 

12-00783 


1.0 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  320  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


NESC  Request  No.:  TI-12-00783 


Version: 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #: 

NESC-RP- 

12-00783 


1.0 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  321  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


NESC  Request  No.:  TI-12-00783 


Version: 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #: 

NESC-RP- 

12-00783 


1.0 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  322  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


NESC  Request  No.:  TI-12-00783 


Version: 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #: 

NESC-RP- 

12-00783 


1.0 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  323  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


9 of  518 


NESC  Request  No.:  TI-12-00783 


Version: 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #: 

NESC-RP- 

12-00783 


1.0 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  324  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


NESC  Request  No.:  TI-12-00783 


Version: 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #: 

NESC-RP- 

12-00783 


1.0 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  325  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


11  of  518 


NESC  Request  No.:  TI-12-00783 


Version: 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #: 

NESC-RP- 

12-00783 


1.0 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  326  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


12  of  518 


NESC  Request  No.:  TI-12-00783 


Version: 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #: 

NESC-RP- 

12-00783 


1.0 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  327  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


Test  Matrix  As  Run 

Test 

Date 

Panel  ID 

Test  ID 

1 

10-31-13 

0346A019 

Group  3 - Test  19 

2 

11-19-13 

0346A020 

Group  3 - Test  20 

3 

11-25-13 

0346A022 

Group  3 - Test  22 

4 

12-4-13 

0346A021 

Group  3 - Test  21 

5 

12-12-13 

0320A004 

Group  1 - Test  4 Retest 

6 

12-16-13 

0320A002 

Group  1 - Test  2 Retest 

7 

12-18-13 

0346A026 

Group  3 - Test  26 

8 

1-16-14 

0326A010 

Group  1 - Test  10  Retest 

9 

1-23-14 

0326A009 

Group  1 - Test  9 Retest 

10 

1-24-14 

0346A028 

Group  3 - Test  28 

11 

4-18-14 

0346A023 

Group  3 - Test  23 

12 

4-22-14 

0346A024 

Group  3 - Test  24 

13 

6-10-14 

0346A025 

Group  3 - Test  25 

14 

6-11-14 

0346A027 

Group  3 - Test  27 
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Panel 
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Set  1 

Accelerometers 

Set  2 

Accelerometers 

1 

350C02  31334 

350D02  43026 

2 

350D02  43026 

350C02  31340 

3 

350D02  43028 

350C02  31338 

4 

350C02  31331 

350D02  43028 

5 

350C02  31328 

350D02  43029 
350D02  43373  * 

6 

350D02  43029 
350D02  43373  * 

350C02  31333 

7 

350D02  43179 

350C02  40292 

8 

350C02  31351 

350D02  43179 

9 

350C02  31330 

350D02  43180 

10 

350D02  43180 

350C02  40295 

11 

350D02  43181 

350C02  31336 

12 

350C02  40274 

350D02  43181 

13 

350B02  11439 

350B02  11439 

Set  1 used  in  tests  1,  4,  6,  8,  11, 13,  and  14 
Set  2 used  in  tests  2,  3,  5,  7,  9, 10,  and  12 
* 43029  replaced  with  43373  pri<M,<tfc£f!$st  8 
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1.0  INTRODUCTION 

1.1  PURPOSE 

The  purpose  of  this  procedure  is  to  define  the  steps  necessary  to  perform  a pyrotechnic 
shock  test  in  the  Pyrotechnic  Shock  Facility  in  Building  4619  using  pyrotechnic 
devices. 

l est  Matrix  Test  Articles:  Ten  3’x6’  Sandwich  composite  panels  with  LSC  plate  and 
LSC  backing  plate.  There  are  also  4 retest  panels  from  Group  I.  tests  10, 4, 2 and  9 that 
are  3’x6’  solid  composite  panels  with  LSC  plate  and  LSC  backing  plate.  The  2 test 
matrix  are  described  in  test  plan.  Table  IV.  Group  111,  tests  19  to  28  and  Table  VI. 
Group  I retests. 

Program:  NESC  Type  of  Test:  Pyrotechnic  Shock  Development  Test 

Test  Purpose:  To  capture  the  acceleration  time  histories  for  croup  III  - Test  1 9 to  28 

and  4 retests  from  the  croup  I test  series. 

The  Pyrotechnic  Shock  Facility  is  located  in  Rooms  170,  170A  and  170B  of  Building 
4619.  Room  170A  is  designated  as  the  Control  Room.  The  area  between  Room  1 69 
and  1 70  is  used  for  storage  of  secondary  pyrotechnic  devices.  Room  1 70B  is  used  for 
storage  of  init  iators.  All  detonation  of  pyrotechnic  devices  will  be  in  Room  1 70. 

1.2  SCOPE 

This  document  contains  the  steps  and/or  references  the  procedure  to  conduct  the  test. 

2.0  SAFETY 

Follow  all  emergency  and  safety  requirements  specified  in  ET0 1 -DYN-SHK-FOI’-OOl . 

2.1  Responsibilities 

The  Test  Engineer  will  be  responsible  for  all  activities  occurring  in  the  hazardous  test 
area  and  for  the  safety  of  personnel  involved  in  the  test  activities.  It  is  the  responsibility 
of  each  individual  in  a lest  program  to  fully  comply  with  the  requirements  of  this 
document  and  to  report  any  individual  not  complying.  Failure  to  do  so  could  lead  to 
serious  personnel  injuries  or  death. 

3.0  TEST  REQUIREMENTS  AND  INFORMATION 

3.1  DOCUMENTS 

3.1.1  APPLICABLE  DOCUMENTS 

Test  Requirements:  Pyroshock  Response  Characterization  of  Composite  Materials  Test 
Plan  Revision  C,  NESC  T ask  # TI-12-0783  (SLS  ADO-21),  8/15/2013 
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ET4Q  / Vibration,  Acoustics  and  Shock  Team 

Curnposiic  Mill criii Is  Pvrushock  Development  Test 
Grnup  HI  - Tests  19  to  28,  Cronp  1 - Retests  1 to  4 

NESC  -DEV'- 1 3-03  7 

Revisit ■:  Baseline 

Dare;  10/21/2013 

Page  3 of  24 

Test  Procedure:  ETUI  -DYN-SHK-FOP-OOl  Pyrotechnic  Shock  Tests 

97M00200-02X  PANEL  TESTS  19-28  COMPOSITE  SANDW  ICH  PANEL 
GROUP  1H  TESTS  19-28  (where  dash  number  -02x  is  -020  to  -029) 

97MI10200-GRP  I -TEST  2,4  COMPOSITE  TEST  PANEL,  GROUP  I.  TEST  #2  & M 
97M00200-GRP  I-TEST  9-10  COMPOSITE  TEST  PANEL,  GROUP  I.  TEST  #9&#I0 
97M00202  LSC  BACKING  PLATE,  COMPOSITE  TEST  PANEL  PATHFINDER 
97M00203-MOD  LSC  PLATE,  COMPOSITE  TEST  PANEL  PATHFINDER 
97M00203-MOD-COMPOSTTE  COMPOSI  TE  LSC  PLATE,  COMPOSITE  TEST 
PANEL  TEST 

97M00204-MOD-2-I0  LSC  SHIM,  COMPOSITE  TEST  PANEL  10  GPF  LSC 
97M00204-MOD-2-22  LSC  SHIM,  COMPOSITE  TEST  PANEL  22  GPF  I .SC 

3.1.2  REFERENCED  DOCUMEN  TS 
ETOl-DYN-OWI-OOl  Documentation  Control 

ET01  -DYN-OWI-002  l est  Operation  Procedure  Preparation  and  Change  Control 

3.2  TEST  INFORMATION 

3.2. 1 The  instrumentation  locations  are  given  in  the  drawings  listed  in  the  applicable 
documents  and  appendix  A for  the  test 

3.2.2  Pyrotechnic  shock  tests  may  be  performed  on  the  test  article  in  the  order  and 
configuration  directed  by  the  test  requester. 

3.2.3  The  shock  test  will  be  performed  on  a room  temperature  test  article. 

3.3  TEST  REQUIREMENTS 

3.3.1  The  Test  Engineer  will  be  in  charge  of  all  test  preparations  and  activities. 

3.3.2  All  activities  will  be  coordinated  with  the  Test  Engineer. 

3.3.3  All  changes  to  the  procedure  will  be  coordinated  with  the  Test  Engineer. 

3.3.4  The  development  test  articles  will  be  tested  with  pyrotechnic  shock  test  runs  as  directed 
by  the  test  requester.  The  test  article  information  will  be  recorded  in  this  TCP. 

4.0  TEST  DATA 

a.  The  test  data  includes  a time  history  of  the  real  time  shock  recorded  over  a 20 
millisecond  or  longer  interval  and  the  units  are  g’s  peak  versus  time. 

b.  The  second  plot  is  a Shock  Response  Spectrum  (SRS)  using  5%  damping  and  a 
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5.0 

5.1 


6.0 

6.1 


1/6  octave  shock  spectrum  analyzer.  The  SRS  is  computed  over  the  frequency 
band  from  50  to  10,000  Hertz.  The  SRS  units  are  g’s  versus  frequency. 

c.  The  data  will  be  acquired  on  a Nicolet  BE256LE  data  acquisition  system  and  the 
SRS  analysis  wili  be  performed  using  a personal  computer  and  the  Shock 
Analysis  Tool  Analysis  Software. 

d.  Sample  rate  of  1 million  samples  per  second  will  be  used  for  response  from  the 
accelerometers. 

TEST  SETUP 

TEST  ART  ICLE  AND  SHOCK.  PLATE  SETUP 


a.  The  test  setup  is  shown  in  Appendix  A. 

b.  Suspend  the  shock  plate  from  ceiling  using  straps  or  cables  and  shackles. 

c.  Suspend  1 accelerometer  near  the  plate.  Connect  to  data  system  for  recording. 

d.  At  the  start  of  each  test  day,  complete  ET01-DYN-SHK-FOP-001,  section  6. 


COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 


a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  111  - Test  No.:  12  Panel  #19  Date:  jo(3  Test  Article  Desc.:  IM7/ 

TC3S0  Composite  Sandwich  Panel,  see  test  plan  for  plv  lavup.  3’,\6’,  A1 
Honeycomb  & Fabric  Pace  Sheets.  Fabric  I.SC  plate  PLD#  03V<»/tfl  19 
Shock  Source  ESC  Core  load:  10  GK/FT  Explosive  Material:  RDX  Sheath:  Al 
Actual  length  Used:  M-1 

b.  Verify  that  the  shock  plate  is  ready  for  testing  per  section  5. 1 . 

c.  Instrument  shock  plate.  Use  a #1 2 washer  between  the  accelerometer  and  the 
insert  Each  accelerometer’s  torque  will  be  to  25±5  in.-lb. 

Torque  wrench:  Torque  value:  25  Due:  Cal.:  ?-12-qn5 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  A- 13  bolt’s  torque  to  240±I0  in-lb. 

Torque  wrench:  (ft 6W  IT  3 Torque  value:  Jqo  l>ue:3-6-L^y  Cal:  ~ hfi.9,3  _ 

e.  LSC  plate  D-ring  A- 1 3 ho|t’s  torque  to  240  in-lb.  Right  side  D-rincs  are -32b  in-lb.4 ' 

Torque  wTench:*^^23*itSrilU.  Torque  value:  2Ho/2xx>  Due : a 1 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8,  and  9 of  ETOl-DYN-SHK-FOP-OOl. 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  lhat  Ihe  test  run  has  been  completed.  S'yCfi- 

10-U-W3 
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6.2  COMPOSITE  MATERIALS  PYROSHOCK.  DEV.  TEST 


a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Croup  HI  - Test  No.:  20  Panel  #20  Dale:  }|-|7-iUf3  Test  Article  Desc.:  1M7/ 
TC350  Composite  Sandwich  Panel,  sec  test  plan  for  plv  layup.  3'x6'.  Rohacell 
Foam  and  Fabric  Face  Sheels,  Fabric  LSC  plate  PIP#  0386483.8 
Shock  Source  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6  Sheath:  Al 
Actual  Length  Used:  *<' 

b.  Verify  that  the  shock  plate  is  ready  lor  testing  per  section  5.1. 

c.  Instrument  shock  plate.  Use  a # 1 2 washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25±5  in.-lb. 

Torque  wrench:  ItfEiHiXl  Torque  value:  QS  Due:  3rl2-*»m  Cal.:  fh  12-2*0 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  14-13  bolt’s  torque  to  240±10  in-lb. 
Torque  wrench: Torque  value:  240  Due:  >Ut-2aiH  Cal: 

e.  LSC  plate  D-ring  14-1 3bojt’s  torque  to  240  in-lb.  Right  side  D-rings  are  220  in-lb. 
Torque  wrench : i C.  Torque  value:  axo/tio 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8,  and  9 of  ET01  -DYN-SHK-FOP-001 . 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  that  the  test  run  has  been  completed.  i/jlC-fl- 

U-n-Mii 

6.3  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 


a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  III  - Test  No.:  21  Panel  #21  Date:  IX-H-loO  Test  Article  Desc.:  IM7/ 
TC350  Composite  Sandwich  Panel,  see  test  Plan  for  nlv  layup.  3’x6’.  Al 
Honevcomb  & Tape  Face  Sheets.  AI  LSC  plate  PIP# 

Shock  Source  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6  Sheath:  A I 
Actual  Length  Used:  tf' 


h. 

c. 


d. 


f. 

g- 

h. 


Verify  that  the  shock  plate  is  ready  for  testing  per  section  5.1. 

Instrument  shock  plate.  Use  a #12  washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25±5  in.-lb. 

Torque  wrench:  M437537  Torque  value:  Jl5  Due:  3 -/2-2MV  Cal.:  7-13-3 
LSC  plate  & LSC  backer  plate  to  Test  Panel  14-13  bolt’s  torque  to  240±  10  in-lb. 

Torque  wrench:  PI  £77773  lorque  value:  37P  Due:  3 -K-iol'f  Cal:?-/j-  lo 13 
LSC  plale  D-ring  14- 1 3 boll’s  torque  to  240  in-lb.  Right  side  D-rings  are  220  in-lb. 
Torque  wrench:  Torque  value:  300  Due:  j-3c-2dt.al:  T-To-ieO 

Photograph  the  locations  and  orientations  of  all  accelerometers. 

Perform  the  test  per  sections  7,  8,  and  9 of  ET01  -DYN-SHK-FOP-001 . 

Photograph  the  test  setup  after  Ihe  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

Verify  that  the  test  run  has  been  completed.  i/jc*- 

ti-y-n>rb 
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6.4  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 


6.5 


a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  lU  - TestNo.:  22  Panel  #22  Date:  1 1-29-3*0  Test  Article  Desc.:  1M7/ 
TC3S0  Composite  Sandwich  Panel,  see  test  plan  for  ply  layup,  3’xfi’.  Rohacell 
Foam  and  Fabric  Face  Sheets.  A I LSC  plate  P1D#  0iWt,i4  022. 

Shock  Source  I .SC  Core  Load:  1 0 GR/FT  Explosive  Material:  RDX  Sheath:  Al 
Actual  Length  Used:  ' 


b.  Verify  that  the  shock  plate  is  ready  for  testing  per  section  5.1. 

c.  Instrument  shock  plate.  Use  a # 12  washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25±S  in.-lb. 

Torque  wrench:  /%3H537  Torque  value:  35  Due:3-/3-Wf  Cal.: 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  14-1  3 bolt’s  torque  to  240410  in-lb. 

, Torque  wrench ?~73  t orque  value:  Wo  Due:  Cal :T-/t~3»g 

e.  LSC  plate  U-ring  14-13  bolt’s  torque  to  240  in-lb.  Right  side  D-rings  are  220  in-lb. 

Torque  wrench:  5 Torque  value:  ^OO  Due: 3->o Cal:  T-Je-a*# 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8,  and  9 of  ET01-DYN-SHK-FOP-001 . 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verity  thatthe  test  run  has  been  completed.  /"  If  43- 


COMPOSITE  MATERIALS  PYROSHOCK  DEV.  LEST 


I l-Zi'Uiy 


a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  rn  - Test  No.:  23  Panel  #23  Date:  ty-lS-jeW  Test  Article  Desc.:  LV17-' 

TC350  Composite  Sandwich  Panel,  see  test  plan  for  ply  layup.  3’x6’.  Al 
Honeycomb  & Fabric  Face  Sheets.  Al  LSC  nlate  PLD#  di'-K.f \0XZ 
Shock  Source  LSC.  Core  Load:  10  GR/FT  Explosive  Material:  RDX  Sheath:  Al 
Actual  length  Used:  4* 

b.  Verify  that  the  shock  plate  is  ready  for  testing  per  section  S.l . 

c.  Instrument  shock  plate.  Use  a #1 2 washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25±5  in.-lb. 

Torque  wrench:  fQCiS'tll'S  Torque  value:  ZS  Due:  Pil-feAf  Cal.:  7 -.£•/_? 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  14-13  bolt’s  torque  to  240410  in-lb. 

Torque  wrench:  ffaa'7361  Torque  value;  £10.  Due:  Cal:  ii -2’r-JscJ 

e.  LSC  plate  D-ring  14-13  bolt’s  torque  to  240  in-lb.  Right  side  D-rings  arc  220  in-lb. 

Torque  wrench:  6 I Torque  value:alfe/&LO  Due:5-27-**lCal: 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8,  and  9 of  ETO I -DYN-SHK-FOP-OO 1 . 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  that  the  test  run  has  been  completed.  y/ jlcJX 

H-l\ 8-2*  «f 
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6.6  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 


6.7 


a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  111  - Test  No.:  24  Panel  #24  Date:  t/-  2,1-loH  Test  Article  Desc.:  1M7/ 

TC350  Composite  Sandwich  Panel,  see  lest  plan  for  nlv  lavup.  3'x6’.  A1 
Honeycomb  & Fabric  Face  Sheets.  A1  LSC  plate  PIP#  Qm&AOim 
Shock  Source  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6  Sheath:  Al 
Actual  Length  Used:  ij  * 

b.  Verity  that  the  shock  plate  is  ready  for  testing  per  section  5.1. 

c.  Instrument  shock  plate.  Use  a #12  washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer  s torque  will  be  to  25±5  in.-Ib. 

Torque  wrench:  3 Torque  value:  51  Due:5-3T-miq  Cal.: 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  Pi-13  bolt’s  torque  to  240±1 0 in-lb. 

Torque  wrench: Torque  value:  DueS'-4t-Jo#t  Cal:  11-2 

e.  LSC  plate  D-ring  !4-I3  bolt’s  torque  to  240  in-lb.  Right  side  D-rings  are  220  in-lb. 
Torque  wrench:  /??65ft3 T 5 Torque  valuej2##fti£__  Due:S-iMq  Cal:  H-ZI-lclJ 

f.  Photograph  tlic  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8,  and  9 of  ETOl-DYN-SHK-FOP-OOl. 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  that  the  test  run  has  been  completed.  SJ.ca 

U-ZM-UW 

COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 


a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  m - Test  No.:  25  Panel  #25  Date:  Test  Article  Desc.:  IM7/ 

TC350  Composite  Sandwich  Panel,  sec  test  plan  for  nlv  lavun.  3’x6'.  Al 
Honeycomb  & Fabric  Face  Sheets.  Fabric  LSC  plate  PIP#  ggfy  t2S 
Shock  Source  LSC  Core  Load:  22  GR'FT  Explosive  Material:  CH-6  Sheath:  Al 
Actual  Length  Used:  H' 

b.  Verity  that  the  shock  plate  is  ready  for  testing  per  section  5.1 . 

c.  Instrument  shock  plate.  Use  a #12  washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25±5  in.-lb. 

Torq ue  wrench : ft) 52.1  Torque  value:  2 5 Due:  Cal.: 

d.  LSC  plate  & LSC  backer  plate  to  l est  Panel  Vi- 13  bolt’s  torque  to  240±10  in-lb. 

Torque  wrench:  Torque  value:  AH&  Due:/fr-3-Awq  Cal:  y-J-JLtf'f 

e.  LSC  plate  D-ring  16-13  bolt’s  torque  to  240  in-lb.  Right  side  D-rings  are  220  in-lb. 

Torque  wrench : 1^16507*4*?  Torque  value:  T.'ib/lXo  Due:  lo-3-ty  Cal:  ^-3-ZolH 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7, 8,  and  9 of  ETOl-DYN-SHK-FOP-OOl. 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 

visually  inspected  observations  under  this  test  number  in  appendix  C.  . 

i.  Verify'  that  the  test  run  has  been  completed.  v QCJZ' 

t-lt-ZtiH 
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6.8  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 

a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  III  - Test  No.:  26  Panel  #26  Date:  1R-  It~3*f3  Test  Article  Desc.:  1M7/ 

TC350  Composite  Sandwich  Panel,  see  test  plan  for  ply  layup.  3'x6',  Rohacell 
Foam  and  'fane  Face  Sheets.  Tape  ESC  plate  PIP#  XH5 H(,kd)X(, 

Shock  Source  LSC  Core  Load:22  GR/FT  Explosive  Material:  CH-6  Sheath:  Al 
Actual  Length  Used:  W 

b.  Verily'  that  the  shock  plate  is  ready  for  testing  per  section  5.1. 

c.  Instrument  shock  plate.  Use  a #12  washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25+5  in.-lb. 

Torque  wrench:  Torque  value;  35  Due:  Cal.:  ///2? / z-p/ 3 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  16-13  bolt’s  toraue  to  2401-10  in-lb. 

Torque  wrench : Torque  value:  Due:  3/IHX6H  Cal:  ^fli/2*Q 

e.  LSC  plate  D-ring  16-1 3 bolt’s  torque  to  240  in-ib.  Right  side  D-rings  are  220  in-lb. 

Torque  wrench: Torque  value:  300  Due:3/&yt*lfCal:  *?/3 c/vij 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8,  and  9 ofETOl-DYN-SHK-FOP-OOl. 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  that  the  test  fun  has  been  completed. 

|i-|T  -tell 

6.9  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 

a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  III  - Test  No.:  27  Panel  #27  Date:  <£-fl-4»W  Test  Article  Desc.:  IM7/ 

TC3SQ  Composite  Sandwich  Panel,  see  test  plan  for  plv  lavup.  3’x6;.  Rohacell 
Foam  and  Fabric  Face  Sheets.  Fabric  LSC  plate  PIP#  0J96A  01 

Shock  Source  LSC  Core  Load: HI  C tR/I'  I Explosive  Material:  RDX  Sheath:  Al 
Actual  Length  Used:  4 

b.  Verify  that  the  shock  plate  is  ready  for  testing  per  section  5.1. 

c.  Instrument  shock  plate.  Use  a #1 2 washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25±5  in.-lb. 

Torque  wrench: />7^3*y  5 2."7  Torque  value:  A5  Due:  IM-Ja/q  Cal.: 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  56-13  bolt’s  torque  to  240+10  in-lb. 

Torque  wrench:  l7?tf5o?q<?  Torque  value:  39o  Due:  1tri-3«W  Cal: 

e.  LSC  plate  D-ring  56-13  bolt’s  torque  to  240  in-lb.  Right  side  D-rings  are  220  in-lb. 

Torque  wrench:  7M*9  Torque  value:  Due:  IO~3- W Cal:  H-3-Jcay 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8.  and  9 of  ET01  -DYN-SHK-FOP-001 . 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  that  the  test  run  has  been  completed. 
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6.10  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 

a.  Record  and  verity  the  test  information  below  and  in  appendix  C. 

Group  IE  - Test  No.:  28  Panel  #28  Date:  1-2H-Xa(4  Test  Article  Desc.:  1M7/ 
TC350  Composite  Sandwich  Panel,  see  test  plan  for  ply  lavup.  3'x6’.  Al 
Honeycomb  & Tape  Face  Sheets.  Tape  I, SC  plate  PID#03V<J  A 028 
Shock  Source  ESC  Core  Load:  10  GR/FT  Explosive  Material:  RDX  Sheath:  Al 
Actual  Length  Used:  41 

b.  Verify  that  the  shock  plate  is  ready  for  testing  per  section  5.1 . 

c.  Instrument  shock  plate.  Use  a #1 2 washer  between  the  accelerometer  and  the 
insert.  Each  accelerometer’s  torque  will  be  to  25±5  in.-lb. 

Torque  wrench:  (1 1658783  Torque  value:  _2J3  Due:  5-21-teV  Cal.:  |l-21-2et? 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  14-13  bolt's  torque  to  240±10  in-lb. 
Torque  wrench:  fiiMH Tl?  Torque  value:  3.MO  Due:  'i'tt.-MK  Cal: 

e.  LSC  plate  D-ring  14-13  bolt’s  torque  to  240  in-lb.  Right  side  D -rings  are  220  in-lb. 

torque  wrench:  )*I4  value:  /Zeo  Due:_--gS2)Cal : 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,  8,  and  9ofET0l-DYN-SHK-FOP-001. 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  that  the  test  run  has  been  completed. 

6.1 1 COMPOSITE  MATERLVLS  PYROSHOCK  DEV.  TEST 

a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  I (retest  of  #101  - Test  No.:  01  Panel  #10  Date:  [-K.-2oPf  Test  Article 
Desc.:  IM7/  TC3S0  Solid  Tape  Composite  Panel.  3’x6*x0,2”  PIP#  &P2C/1  Big 
Shock  Source  LSC  Core  Load:  10  GR/FT  Explosive  Material:  RDX  Sheath:  Al 
Actual  Length  Used:  

b.  Verify  that  the  shock  plate  is  ready  for  testing  per  section  5. 1 . 

c.  Instrument  shock  plate.  Each  accelerometer’s  torque  will  he  to  30±5  in.-lb. 

Torque  wrench:  Torque  value:  30  Due:5/?l/aeg/  Cal.: 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  14-13  boll’s  torque  to  55±5  ft-lb. 
Torque  wrench Torque  value:  $*5  Due:  3-/4- 2aiM  Cal:  ?-ld-kcf3 

e.  D-ring  54-1 3 bolt's  torque  to  28  ft-lb. 

Torque  wrench:  73  Torque  value:  2%  Due:  3*f^dW<Cal:  o)3 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test'per  sections  7.  8,  and  9 of  ETOl-DYN-SUK-FOP-OO  I . 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  that  the  test  run  has  been  completed.  ^CQ- 
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6.12  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 

a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  1 (retest  of  #41  - Test  No.:  Q2  Panel  #4  Date:  iR-fl-AOfl  Test  Article  Desc.: 
DA7dI£3.5.P.3ai.ilEa.te  PIP  tioQoAooy 

Shock  Source  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6  Sheath:  Al 
Actual  Length  Used:  

b.  Verify  that  the  shock  plate  is  ready  for  testing  per  section  5.1. 

c.  Instrument  shock  plate.  Each  accelerometer’s  torque  will  be  to  30±5  in.-lb. 

Torque  wrench:  Torque  value: Du eS/M/ltf  Cal.:  Wldfll l3 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  H-13  bolt’s  torque  to  55±5  fl-lb. 

Torque  wrench: 1 3 Torque  value:  55  Due: 3/ /d/xi  Cal:  J/llfe* 

e.  D-ring  Vi- 13  bolt’s  torque  to  28  ft-lb. 

Torque  wrench:  73  Torque  value:  22  Du e:3//&/*W  Clakl/WraO 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7, 8,  and  9 of  ET01  -D YN-SHK-FOP-OO I . 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify’  that  the  test  run  has  been  completed.  V fy-Cfi* 

tX-lX-Zol  3 

6.13  COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 

a.  Record  and  verify-  the  test  information  below  and  in  appendix  C. 

Group  f detest  of  #2)  - Test  No.:  22  Panel  #2  Date:  13-ld- Jni3  Test  Article  Desc.: 

PIDd  0V{04(d8jL 

Shock  Source  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6  Sheath:  Al 
Actual  Length  Used:  H ' 

b.  Verily  that  the  shock  plate  is  ready  for  testing  per  section  5.1. 

c.  Instrument  shock  plate.  Each  accelerometer’s  torque  will  be  to  30±5  in.-lb. 

Torque  wrench:  Mg 5? 7^3  Torque  value:  3 o Due:5/Ht/2pWCal.:  I i(xihj>n 

d.  LSC  plate  & LSC  backer  plate  to  lest  Panel  Vi- 1 3 bolt’s  torque  to  55±5  ft-lb. 

Torque  wrench :|7) ?73  I’orque  value:  1T5  Duc:j \jl^3o('f  Cal:  3 

e.  D-ring  14-13  bolt’s  torque  to  28  ft-lb. 

Torque  wrench:  *173  Torque  value:  22  Due^/^dtoiV  Cal: 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7, 8,  and  9 of  ETOl-DYN-SHK-FOP-OOl . 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  that  the  test  run  has  been  completed.  y^J C-fr 


497  of  51 8 


NESC  Request  No.:  TI-12-00783 


NASA  Engineering  and  Safety  Center 
Technical  Assessment  Report 


Document  #:  Version: 

NESC-RP-  1.0 
12-00783 


Title:  Page  #: 

Empirical  Model  Development  for  Predicting  Shock  Response  on  812  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


ET40  / Vibration,  Acotutka.  and  Shock  Team 

Composite  Materials  Pyroshock  Development  Test 
Croup  III  - Tents  1$  to  28,  Croup  I - Retests  1 to  4 

NESC-DEV- 13-037 

Revision:  Baseline 

Dale:  L0/21/2D1J 

Page  1 1 of  24 

6. 1 4 COMPOSITE  MATERIALS  PYROSHOCK  DEV.  TEST 


0 


a.  Record  and  verify  the  test  information  below  and  in  appendix  C. 

Group  I (retest  of  #91  - Test  No.:  04  Panel  #9  Date:  Test  Article  Deso.: 

1M7/  TC350  Solid  Tape  Composite  Panel.  3'x6’x0.3"  PIP#  03  AC  A He1) 

Shock  Source  LSC  Core  Load:  22  GR7ET  Explosive  Material:  CH-6  Sheath:  AJ 
Actual  Length  Used:  M* 

b.  Verify  that  the  shock  plate  is  ready  for  testing  per  section  5.1. 

c.  Instrument  shock  plate.  Each  accelerometer's  torque  will  be  to  30 1 5 in.-lb. 

Torque  wrench:  Torque  value:  2C  Due:  5'AI-ZON  Cal.:  H-fi-Zen 

d.  LSC  plate  & LSC  backer  plate  to  Test  Panel  14-13  bolt's  torque  to  55±5  ft-lb. 

Torque  wrench Torque  value:  55  Due,3W4*2cPf  Cal: 

e.  D-ring  */i-13  bolt’s  torque  to  28  ft-lb. 

Torque  wrench:  fll  Torque  value: • ^ & DuctM'XtWCal:  eWA~Ze /) 

f.  Photograph  the  locations  and  orientations  of  all  accelerometers. 

g.  Perform  the  test  per  sections  7,8,  and  9 of  ETO 1 -DYN-SRK-FOP-00 1 . 

h.  Photograph  the  test  setup  after  the  test.  Photograph  and  document  any  post-test 
visually  inspected  observations  under  this  test  number  in  appendix  C. 

i.  Verify  that  the  test  run  has  been  completed. 

. Ac<tle*9i nefe/-  ^7  flnty  4*  10i«-ft..  i ^r*T"t  4m  *imm<  . I'Lt't.cJV 

7.0  RECORDS  / 


The  test  report  for  this  test  will  control  and  include  the  following  records: 

a.  This  "AS  RUN”  TCP. 

b.  The  test  data  and  ihe  equipment  list 


The  test  report  is  controlled  by  ETOl-DYN-OWI-OOl,  Documentation  Control. 
However,  due  to  the  ITAR  designation  for  the  test  results,  the  test  report  and  data  will 
be  securely  controlled.  The  test  report  will  be  available  no  later  than  30  days  after  test 
completion.  The  Test  Requirements  will  not  be  included  in  this  TCP  or  in  the  report, 
but  a copy  may  be  filed  with  the  report  for  future  reference. 


8.0  TOOLS.  EQUIPMENT.  AND  MATERIALS 


The  equipment  used  during  this  test  will  be  listed  in  a table  as  part  of  the  test  report 
The  list  will  include  lest  equipment  calibration  due  dates. 

9.0  PERSONNEL  TRAINING  AND  CERTIFICATION 


Personnel  certified  as  Propellant  and  Explosive  Handler  are  required  to  conduct  this 
test. 
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POST-TEST  VERIFICATION 

The  Test  and  Check-out  Procedure  NESC -DEV- 1 3-037  has  been  satisfactorily  completed  and 
documented. 


JtL  6/n/z°N 

Test  Engineer  / ET40  ' Date 
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Composite  Materials  Pyroshock  Development  Test 

Test  Article  Panel:  Sandwich  or  Solid  Composite,  Vertical  Position 

Supports:  Straps  and  Shackles 


A1 


A3 


A5  A7  A9  All 


A2 


A4 


A6  A8  A10  A12 


C* 


Front  View 
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GROUP  III  - TEST  #1 9 - #28  PLY  LAYUP 

(from  the  test  plan) 
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Group  111  Tests  #19-#28  Fill  and  Ply  Layup 


Panel 
and  Test 
Number 

Material 

Panel 

Thickness 

Fill/Ply 

Orientation 

Type 

1 33 

LSC  Plate 

19 

Composite. 

IM7/TC350 

8 Ply/  1-Inch 
thick  fill 

Al 

Honeycomb 
& Fabric 
Face  Sheets 

907+457-4570°/07 

-457+45790°, 

8 ply  both  faces 

Sandwich 

10 

Composite, 

IM7/TC350 

20 

Composite, 

IM7/TC350 

8 Ply / 1-inch 
thick  fill 

Rohacell 
Foam  & 
Fabric  Face 
Sheets 

907+457-4570707 

-457+45790°, 

8 ply  both  faces 

Sandwich 

22 

Composite, 

IM7/TC350 

21 

Composite. 

IM7/TC350 

8 Ply/  1-inch 
thick  fill 

Al 

Honeycomb 
& Tape  Face 
Sheets 

907+457-4570707 

-457+45°/90°, 

8 ply  both  faces 

Sandwich 

22 

Aluminum 

22 

Composite, 

IM7/TC350 

8 Ply / 1-inch 
thick  fill 

Rohacell 
Foam  & 
Fabric  Face 
Sheets 

907+457-4570707 

-457+45790°, 

8 ply  both  faces 

Sandwich 

10 

Aluminum 

23 

Composite, 

IM7/TC350 

8 Ply/  1-inch 
thick  fill 

Al 

Honeycomb 
& Fabric 
Face  Sheets 

907+457-4570707 

-457+45790°, 

8 ply  both  faces 

Sandwich 

10 

Aluminum 

24 

Composite, 

IM7/TC350 

8 Ply/  1-inch 
thick  fill 

Al 

Honeycomb 
& Fabric 
Face  Sheets 

907+457-4570707 

-457+45°/90“, 

8 ply  both  faces 

Sandwich 

22 

Aluminum 

25 

Composite, 

IM7/TC350 

8 Ply/  1-inch 
Ihick  fill 

Al 

Honeycomb 
& Fabric 
Face  Sheets 

907+457-4570707 

-457+45“/90°, 

8 ply  both  faces 

Sandwich 

22 

Composite, 

IM7/TC350 

26 

Composite, 

IM7/TC350 

8 Ply / 1-Inch 
thick  fill 

Rohacell 
Foam  & Tape 
Face  Sheets 

907+457-45'/0707 

-457+45790°, 

8 ply  both  faces 

Sandwich 

22 

Composite, 

IM7/TC350 

27 

Composite, 

IM7/TC35D 

8 Ply/ 1 -inch 
thick  fill 

Rohacell 
Foam  & 
Fabric  Face 
Sheets 

907+457-4570707 

-457+45790°, 

8 ply  both  faces 

Sandwich 

10 

Composite, 

IM7/TC350 

28 

Composite, 

IM7/TC350 

8 Ply/ 1 -inch 
thick  fill 

Al 

Honeycomb 
& Tape  Face 
Sheets 

907+457-4570707 

-457+45790°, 

8 ply  both  faces 

Sandwich 

10 



Composite, 

IM7/TC350 

i 
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TEST  DATA  SHEET 


Group:  JNJ  - Test  No.:  12  Panel  #19  Date:  10-3|-3«3  Test  Article  Desc.:  1M7/TC3SQ 
Composite  Sandwich  Panel,  see  test  plan  for  plv  layup.  3’x6',  Al  Honeycomb  & Fabric  Face 
Sheets  Test  Article  Configuration:  hanging 

Test  Article  Drawing  #:  97M00200-020  PANEL  TESTS  19-28  Material:  1M7/TC350 

pip 

Test  Article  Drawing  #:  97M00202  Material:  Aluminum  SN:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MOD-COMPQSITE  Material:  Composite  S/TV:  Fabric 
Test  Article  Drawing  #:  97M00204-MQD-2- 1 0 Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  LSC  L/N:  none  LSC  Core  Load:  1 0 GR/FT  Explosive  Material:  RDX 

Sheath:  Aluminum  Actual  Length  Used:  _t£ 

Accelerometer  MFG:  PCB  Model:  3S0XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

C02 

3/334 

2 

D02 

nmc, 

3 

D02 

4 

C02 

31331 

5 

C02 

31 3i? 

6 

D02 

H3fl  IT 

7 

D02 

H3  m 

X 

C02 

N3S7 

9 

C02 

3f33o 

10 

D02 

H3l>o 

11 

D02 

HJIfl 

12 

C02 

H02  TV 

.J3_j 

B02 

ilfiT 

Post-test  visually  inspected  observations:  Acrtlj  /mui  Awf-jot . btli y J'J  mHtsjr 

"bry*  tyH)  ttf-ltftj  (,  3,3,8^17.  uw  itsj  HtHo  U-Uu. 


Group:  HI  - Test  No.:  20  Panel  k 20  Date:  IH?-2a3  Test  Article  Desc.:  IM7/TC350 
Composite  Sandwich  Panel,  see  test  plan  for  plv  lavut).  3'x6’.  Rohacell  Foam  and  Fabric  Face 
Sheets  Test  Article  Configuration:  hanging 

Test  Article  Drawing  #:  97M00200-021  PANEL  TESTS  19-28  Material:  IM7/TC350 
PIDk  WIUW0 

Test  Article  Drawing  #:  97M00202  Material : Aluminum  S/N:  Pathfinder 
Test  Article  Drawing#:  97M00203-MOD-COMPQS1TE  Material:  Composite  S/N:  Fabric 
Test  Article  Drawing  #:  97M00204-MQD-2-22  Material:  Aluiiiinurn  S/N:  Pathfinder 
Shock  Source:  LSC  L/N:  na/ic  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6 

Sheath:  Aluminum  Actual  Length  Used:  H' 

Accelerometer  MFG:  PCB  Model : 350XXX 


Luc. 

Model 

SN 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

D02 

43  OIL 

2 

C02 

31340 

3 

C02 

31338 

4 

D02 

H3oif 

5 

D02 

6 

C02 

.1133  3 

7 

C02 

Hod.  32. 

8 

D02 

H3/7? 

9 

D02 

N 3/80 

10 

C02 

HdUiS 

11 

C02 

3I33<. 

12 

D02 

H3  HI 

13 

B02 

UH  31 

Post-test  visually  inspected  observations:  6a  ltd  *.4  ucce-h  d-d  A*t  let  Jr  4»/»yut.. 


Nyj/y  Cyc  4*shoV  +4*  Caa/ >j.’A  p+A4.t. 

Cut"  o4  K*  pmutj  WaJ  I byu-  jtprr^r.  . 
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TEST  DATA  SHEET,  cont 

Group:  ILL  - Test  No.:  21  Panel  £21  Date:  |J*  4 'idlest  Article  Desc.:  IM7/TC350 
Composite  Sandwich  Panel,  see  test  plan  for  ply  layup,  3N6’.  A1  Honeycomb  & Tape  Face 
Sheets  Test  Article  Configuration:  hanging 

Test  Article  Drawing  #:  97M00200-022  PANEL  TESTS  19-28  Material:  1M7/TC350 
PIP#  GMLAtlt 

Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  PathTindcr 
Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00204-MQD-2-22  Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  l.SC  l/N:  none  LSC  Core  Load:  22  GK/H  Rxplosive  Material:  CH-6 

Sheath:  Aluminum  Actual  Length  Used:  4 1 

Accelerometer  MFG:  PCB  Model:  350XXX 


r,oc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

i 

C02 

3014 

2 

D02 

HloU 

. 3 

D02 

43  on 

4 

C02 

3(33/ 

5 

C02 

6 

D02 

7 

D02 

43f7l 

' 8 

C02 

3/35/ 

9 

C02 

3(310 

10 

D02 

43/fo 

11 

D02 

43/*L 

12 

C02 

Ho17N 

13 

B02 

im 

Aluminum  LSC  panel  severance:  Oeg/No ) 

Post-test  visually  inspected  observations:  kJ»  kcfH  or-ceoC. 


Group:  in  - Test  No.:  22  Panel  #22  Date:  Ihii'MJ  Test  Article  Desc.:  IM7/TC.350 
Composite  Sandwich  Panel,  sec  lest  plan  Ibrolv  lavuD.  3’x6‘.  Rohacell  Foam  and  Fabric  Pace 
Sheets  Test  Article  Configuration:  hanging 

Test  Article  Drawing  #:  97M00200-023  PANEL  TESTS  19-28  Material:  IM7/TC3S0 

pm#  mm*!1 

Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing#:  97MQ0204-MQD-2-10  Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  LSC  LN:  non-e  LSC  Core  Load:  10  GR/FT  Explosive  Material:  RDX 

Sheath:  Aluminum  Actual  Length  Used:  

Accelerometer  MFG:  PCB  Model:  350XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

DO  2 

nm 

2 

C02 

31340 

3 

C02 

3?; m 

4 

D02 

H3oig 

. 5 - 

D02 

43pzi 

6 

0)2 

11333_ 

7 

C02 

MDJ/te 

8 

D02 

1/317*1 

9 

DO  2 

43180 

10 

C02 

11 

C02 

3133/n 

12 

D02 

M3/8I 

13 

B02 

iiiwin 



__i 

1 1 1 1 __J 1 1 1 1... 

Aluminum  LSC  panel  severance:  (A'cs)/  No  ) 

Post-test  visually  inspected  observations:  Uut  Al  A l.  I flh-lti-.Ai-AiL 
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TEST  DATA  SHEET,  cont. 

Group:  I]1  - Test  No.:  23  Panel  #23  Date:  4-/8- 2c |>/  Test  Article  Desc.:  IM7/TC350  Composite 
Sandwich  Panel,  see  test  plan  for  olv  lavuo.  3'x6\  Al  Honevcomb  & Fabric  Face  Sheets 
Test  Article  Configuration:  hanging 

Test  Article  Drawing  #:  97M00200-024  PANEL  TESTS  19-2jj  Material:  1M7.TC350 

pid#  toWbflexi 

Test  Article  Drawing  #:  97M00202  Malerial:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N : Pathfinder 
Test  Article  Drawing  #:  97M00204-MQD-2-I0  Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  LSC  L/N:  none  LSC  Core  Load:  10  GR/FT  Explosive  Material:  RDX 

Sheath:  Aluminum  Actual  Length  Used:  *f* 

Accelerometer  MI  G:  PCB  Model:  350XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

C02 

2 

D02 

43024 

3 

D02 

43e28 

. 4 

C02 

3133 1 

5 

C02 

31328 

6 

D02 

43J73 

7 

D02 

8 

C02 

313S[ 

9 

C02 

31330 

10 

D02 

43/80 

11  . 

D02 

43/?/ 

12 

C02 

40274 

13 

B02 

iNn 

1 

Aluminum  I. SC  panel  severance:  ( Yes/(NrD  fiffroi.  l/i_  se\K €*J ■ 

Post-test  visually  inspected  observations:  |3»  Wj  J fagg; 


Group:  III  - Test  No.:  24  Panel  #24  Date:  4~22-2c/q  ■gest  Article  Desc.:  IM7/TC3S0 
Composite  Sandwich  Panel,  see  test  plan  for  t>lv  lavun.  3*x6'.  Al  Honevcomb  & Fabric  Face 
Sheets  Test  Article  Configuration:  hanging 

Test  Article  Drawing  #:  97M(K)2UI)-(I2S  PANEL  TESTS  19-28  Malerial:  1M7/TC3S0 

PIP#  03464024 

Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N:  Pathfinder 
lest  Article  Drawing  #:  97M00204-MQD-2-22  Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  LSC  L/N:  none  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6 

Sheath:  Aluminum  Actual  Length  Used:  4' 

Accelerometer  MFG:  PCB  Model:  3S0XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

D02 

S/N 

4 3olg 

1 

DO  2 

43012. 

2 

C02 

3I3HO 

3 

C02 

3(339 

4 

S 

D02 

43313 

6 

C02 

31333 

7 

C02 

4o212 

8 

D02 

43/71 

9 

D02 

431ft? 

10 

C02 

40215 

11 

C02 

3133 

12 

D02 

43/8/ 

13 

B02 



Aluminum  LSC  panel  severance:  fCjfei )/  No ) 

Post-test  visually  inspected  observations:  Ba/h  <eceh  J'-J  „■•/  !m*se  -ho rfUe 
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LI  40  / Vibration,  Acoustics,  and  Shock  Team 

Composite  Material  Pvroshock  Development  Test 
Group  £IJ  - T esls  19  to  28,  Croup  I - RcIcsLs  L u>  4 

NESC-DEV-1 3-037 

Revision:  Baseline 

Date:  10/21/2013 

Pape  21  of  24 

TEST  DATA  SHEET,  cont. 


Group:  LU  - Test  No.:  25  Panel  # 25  Date:  6-lo~2cM  l est  Article  Desc.:  1M7/TC350 
Composite  Sandwich  Panel,  see  test  plan  for  ply  lavup.  3’x6’.  A1  Honeycomb  & Fabric  Face 
Sheets  I est  Article  Configuration:  ham; inn 

Test  Article  Drawing  #:  97M00200-026  PANEL  TESTS  19-28  Material:  IM7/TC350 
P1D# 


(Zoeifai.-k 


Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MOP-COMPQSnE  Material:  Composite  S/N:  Fabric 
Test  Article  Drawing  tf : 97M00204-MQD-2-22  Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  LSC  L/N:  none  LSC  Core  Load:  22  OR  77  Explosive  Material:  Cl  1-6 

Sheath:  Aluminum  Actual  Length  Used:  <4 ' 

Accelerometer  MFCi:  PCB  Model:  350XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N' 

Loc. 

Model 

S/N 

1 

C02 

3(33 M 

2 

D02 

{&*tf 

3 

D02 

•-(30XS 

4 

C02 

3/331 

5 

C02 

3132% 

.6 

D02 

43273 

7 

D02 

8 

C02 

3/3.5  / 

9 

C02 

31330 

10 

D02 

M3  l«o 

It 

D02 

i Mil 

12 

C02 

MdATM 

13 

B02 

mx L 

Aiuniinuifyl.se  panel  severance:  itYesV  NO  > 

Posl-tesl  visually  inspected  observations:  Bol-ht  fea/r.  4*r-yut . 


Group:  HI  - Test  No.:  26  Panel  #26  Date:  I2-If-2U#3  Test  Article  Desc.:  IM7/TC350 
Composite  Sandwich  Panel,  see  test  plan  for  ply  lavup.  3’x6’.  Rohacell  Foam  and  Tape  Face 
Sheets  Test  Article  Configuration:  hancine 

Test  Article  Drawing  #:  97M00200-027  PANEL  TESTS  19-28  Material:  1M7/TC350 

pid#  evHMeti 

Test  Article  Drawing  If:  9ZM00202  Material:  Aluminum  S/N:  Pathfinder 

lest  Article  Drawing  #:  97Mn0203-MOD-COMPQSITE  Material:  Composite  S/N:  Tape  5P~5 

T est  Article  Drawing  #:  97M00204-MQD-2-22  Material:  Aluminum  S/N:  Pathfinder 


Shock  Source: LSC  LPT:  none.  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6 

Sheath:  Aluminum  Actual  Length  Used:  Ll<  

Accelerometer  MFG:  PCB  Model:  350XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

SN 

Loc. 

Model 

SN 

Ix>c. 

Model 

'SN 

. 1 

D02 

2 

C02 

3/3MO 

: 3. . 

C02 

3133% 

4 

D02 

5 

D02 

6 

C02 

3I3?3 

7 • 

C02 

HWl 

8 

D02 

H3/79 

9 

D02 

M3t*0 

10 

C02 

HtUTS 

II 

C02 

3I33C, 

12 

D02 

M3  HI 

13 

B02 

1/431 

Post-tcst  visually  inspected  observations:  ■ AJo  leat  Sc«/i  er  t»o/fo- 
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Empirical  Model  Development  for  Predicting  Shock  Response  on  823  of  832 
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ET40  i Vibration,  Acoustics.  and  Shock Team 

Composite  Materials  1'yimhock  Development  Test 
Group  HI  — Tests  19  to  28,  Group  I - Rewsh  1 to  4 

NESC-DFV- 13-137 

Rmiaiun:  Rant  line 

Date:  10/21/2013 

Faxe  22  of  24 

TEST  DATA  SHEET,  cont. 


Group:  HI  - Test  No.:  22  Panel  #27  Date:  Test  Article  Desc.:  IM7/TC350 

Composite  Sandwich  Panel,  see  test  plan  for  ply  layup,  3'x6',  Rohacell  Foam  and  Fabric  Face 
Sheets  Test  Article  Configuration:  hanging 

Test  Article  Drawing  U:  97M00200-028  PANEL  TESTS  19-28  Material:  1M7/TC350 
PID#  03<&4»27 

Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97MOQ203-MOP-COMPQSITE  Material:  Composite  S/N:  Fabric 
Test  Article  Drawing  #:  97M1IU204-MQD-2-10  Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  LSC  L/N:  none  I.SC  Core  Load:  10  GR/FT  Explosive  Material;  RDX 

Sheath:  Aluminum  Actual  Length  Used:  4 1 

Accelerometer MFG:  PCB  Model:  350XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

IOC. 

Model  S/N 

1 

C02 

-3/334 

2 

D02 

430JUi 

3 

DO  2 

V30X 

-1 

C02 

31331 

5 

C02 

3I3H 

6 

D02 

mini 

•7 

D02 

4,3/74 

8 

C02 

3I1SI 

9 

C02 

3l33o 

II) 

D02 

<i3lio 

11 

D02 

43/8/ 

12 

C02 

4027V 

13  . 

B02 

UH31 

Post-test  visually  inspected  observations:  &»lf-s  a.J  ont  J,.  44+  U 


Group:  Til  - Test  No.:  28  Panel  #28  Date:  Test  Article  Desc.:  LM7/TC350 

Composite  Sandwich  Panel,  see  test  plan  for  nlv  lavun.  3‘x6’.  A1  Honeycomb  & Tape  Face 
Sheets  Test  Article  Configuration:  hanging 

Test  Article  Drawing  #:  97M00200-029  PANEL  TESTS  19-28  Material:  IM7/TC350 
PIP#  ewueiz 

Test  Article  Drawing  #:  97M00202  Material : Aluminum  S/N : Pathfinder 
Tesl  Article  Drawing  U:  97M00203-MOD-COMPQS1TE  Material:  Composite  S/N:  Tape 
Test  Article  Drawing  #:  97M00204-MQD-2-10  Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  LSC  L/N:  n*,**  LSC  Core  Load:  10  GR/FT  Explosive  Material:  RDX 

Sheath:  Aluminum  Actual  Length  Used:  V1 


Accelerometer  MFG:  PCB  Model:  350XXX 


1 Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N  1 

Loc. 

Model 

S/N 

1 

D02 

2 

C02 

31340 

3 

C02 

31338 

4 

D02 

h3oxs 

5 

D02 

43313 

6 

C02 

31333 

7 

C02 

4 o 

8 

D02 

1 311 7 

9 

D02 

4.1/ SO 

10 

C02 

40*45 

11 

C02 

31334 

12 

D02 

H3  /ff( 

13 

B02 

JJ431 

Ca»i^M.VAhtminum  LSC  panel  severance:  ( Yes  .{NtTfr 

Post-test  visually  inspected  observations:  T\e  ty  He  flnrt  c«t  3.1** 
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ET40  / Vibration,  Acoustics,  unJ  Shock  ream 

Composite  Materials  Pyroshock  Development  l eat 
Croup  III  - Tests  19  to  28,  Group  I - Retests  1 to  4 

N ESC- DEV-1 3-037 

Revision:  Baseline 

Date:  10/2172013 

Pugc  23  of  24 

TEST  DATA  SHEET,  cont. 


Group:  1 (retest  of  #10)  - Test  No.:  OJ.  Panel  #10  Date:  l-tt'HC/f  Test  Article  Desc  : IM7/ 
TC3S0  Solid  Tape  Composite  Panel.  3’x6'x0.2" 

Test  Article  Configuration:  hanging  / 

Test  Article  Drawing  #:  97M00200-GRP  1-TEST  10  Material:  IM7/TC350  PID#  032ZA0/& 
Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  it:  97M00204-MGD-  2-10  Material:  Aluminum  S/N':  Path  tinder  >A 
Shock  Source:  I. SC  l./N:  none  LSC  Core  Load:  10  GR/FT  Explosive  Material:  RDX  '29 
Sheath:  Aluminum  Actual  Length  Used: 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

C02 

3/3W 

2 

D02 

m 

3 

D02 

4302* 

4 

C02 

3/331 

5 

■ C02 

3 ms 

6 

D02 

# 

■7 

D02 

Mi  nt 

8 . 

C02 

3/35/ 

9 

C02 

31250 

to 

D02 

vtlk 

II. 

D02 

H3/8I 

12 

C02 

'Vo/m 

13 

B02 

in  33 

1 -L  — — _ — J . 

Aluminum  LSC  panel  severance:  ( Yes  (NcT)  2 Sm*t!  {,/.„  ;A  U, 

Post-test  visually  inspected  observations:  go  Hn^Ji  . 


XT'* 


Group:  1 (retest  ot’#4i  - Test  No.:  Q2.  Panel  #4  Date:  I2-I2'jj“l3  Test  Article  Desc.:  IM7 / 
TC350  Solid  Fabric  Composite  Panel.  3’x6  :x0.3* 

Test  Article  Configuration:  hanging 

Test  Article  Drawing  #:  97M00200-GRP  1-TF.ST4  Material:  1M7GC350  P1D#  0%tt> APOQ 
Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  97M00203-MQD  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00204-MQD-2-22  Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  LSC  L/N:  t*t>Ap  LSC  Core  Load:  22  GR/FT  Explosive  Material:  C-H-6 
Sheath:  Aluminum  Actual  Length  Used:  H‘ 


l.oc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

D02 

2 

C02 

313^0 

3 

C02 

WH 

4 

D02 

5 

D02 

6 

C 02 

7 

C02 

8 

D02 

wm 

9 

D02 

H3ip 

10 

C02 

11 

C02 

12 

D02 

HSif\ 

1 13 

B02 

um 

res/ 


Post-test  visually  inspected  observations:  fotra  baits . /Qi  laotf  ixfUft 

^15 J uk.~ *I»  20  -35  ;«-!!/  off <r-  fU.  j-tjf.  A\  Usd-  t..x.  fr»/>.  .A.’la 

Pe^wi/jaj  e^o.  I. ; 22 
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E M*  / Vibration.  Acoustics,  aid  Shock  Team 

Composite  Materials  Pyroshock  Development  Test 
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NESC-DEV- 13-037 

Revision:  Baseline 

Date:  111/21,1013 

Page  24  of  24 

TEST  DATA  SHEET,  cont. 

Group:  Ifrecest  of#2) - 1 est  No.:  03  Panel  #2  Date:  j^&jpTest  Article  Desc.:  IM7/ 

TC350  Solid  Fabric  Composite  Panel.  3’x6’x0.2" 

Test  Article  Configuration:  hanging 

Test  Article  Drawing #:  97M00200-GRP  1-TEST  2 Material:  IM7/TC3S0  PID4 
Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N : Pathfinder 
Test  Article  Drawing  #:  97M 00204 -MOD-2-22  Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  LSC  L/N:  none  LSC  Core  Load:  22  GR/FT  Explosive  Material:  Cll-6 

Sheath:  Aluminum  Actual  Length  Used:  4' 

Accelerometer  MFG:  PCB  Model:  350XXX 


Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

C02 

3im 

2 

D02 

mo 

3 

D02 

43o2? 

4 

C02 

31331 

5 

C02 

3/33? 

6 

D02 

^3023 

7 

D02 

Mill 

8 

C02 

31351 

9 

C02 

31330 

10 

D02 

43180 

11 

D02 

43/81 

12 

C02 

4027V 

13 

B02 

imi 

Aluminum  T.SC  panel  severance:  ([Ye^/No  ) 

Post-test  visually  inspected  observations:  B./trt  JtJ  *>t,f  to  oft  for* 


Group:  1 (retest  of  #91  - Test  No.:  04  Panel  #9  Date:  J- 33-3014  Test  Article  Desc.:  1M7/ 
TC350  Solid  Tape  Composite  Panel.  3>x(i’x(),.T’ 

Test  Article  Configuration:  hanging 

l est  Article  Drawing  #:  97M00200-GRP  I-TEST  9 Material:  IM7/TC350  PIP#  61XLAM°\ 
Test  Article  Drawing  #:  97M00202  Material:  Aluminum  S/N:  Pathfinder 
Test  Article  Drawing  #:  97M00203-MQD  Material:  Aluminum  S/N : Pathfinder 
Test  Article  Drawing  #:  97M00204-MQD-2-22  Material:  Aluminum  S/N:  Pathfinder 
Shock  Source:  I. SC  L/N:  LSC  Core  Load:  22  GR/FT  Explosive  Material:  CH-6 

Sheath:  Aluminum  Actual  Length  Used:  M 1 


Loc. 

Model 

S/N  ! Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

Loc. 

Model 

S/N 

1 

D02 

H3D20 

2 

C02 

3/340 

3 

C02 

3133? 

4 

D02 

4302? 

5 

D02 

V3V 

6 

C02 

3/333 

7 

C02 

40272. 

8 

D02 

43173 

9 

D02 

431  SO 

10 

C02 

402.15 

11 

C02 

3(330 

12 

D02 

43/8/ 

13 

B02 

JffiL 



Aluminum  LSC  panel  severance:  No  ) 

Post-test  visually  inspected  observatTons:  A/»  U.u  rteeefe  »r  k./b,  A&>  hoU  -hryj* 
gforfoj  '"J  <>{■  iU.  ckocJC.  iSiA-ll.  £ loitr-Hs. 
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Empirical  Model  Development  for  Predicting  Shock  Response  on  827  of  832 
Composite  Materials  Subjected  to  Pyroshock  Loading 


NESC-DEV-13-037 
Equipment  List 

Description  |Marufacturer  | Model/Version  | ID/Serial  Number  |Locatior  |CalDLeDate 

Shack  Analysis  Tool 

ET40 

1.2.5 

Verifiec  5/21/2009 

TEA  M2  56 

Nicolet 

7.20 

Verificc  7/26/2012 

Torque  Wrench  (tests  1-10} 

Proto 

6012 

M644973 

3/16/2014 

Torque  Wrench  (tests  1 4,7, 10) 

Proto 

6062  C 

M6  59926 

3/30/2014 

Torque  Wrench  (tests  1-4] 

Snap-On 

TEC3FUA 

M634527 

3/12/2014 

Torque  Wrench  (tests  13.14) 

Snap  On 

TEC3FUA 

M634527 

11/9/2014 

Torque  Wrench  (tests  5-12) 

Precision  Instruments 

44620 

M658783 

5/29/2014 

Torque  Wrench  (test  ll) 

Snap  On 

TE25  FUA 

M627361 

5/29/2014 

Torque  Wrench  (test  12) 

Proto 

6066C 

M658395 

5/21/2014 

Torque  Wrench  (tests  13.14) 

Proto 

60O6F 

M6  50749 

10/3/2014 

Power  Supply  (tests  1-7) 

Er.devco 

2 7553 

M652262 

Channels  1-15 

1/10/2014 

Power  5upply  (tests  8-15) 

Erdevco 

2793 

M652262 

Channels  1-15 

1/8/2015 

Data  Acquisition  System 

Nicolet 

BE256LC 

2011288 

Channels  2 8. 1015 

8/6/2014 

Charnel  2 

Nicolet 

614CB 

001-2 

A1 

8/6/2014 

Channel  3 

Nicolet 

614CB 

001  3 

A2 

8/6/2014 

Channel  4 

Nicolet 

614CB 

001-4 

A3 

8/6/2014 

Channels 

Nicolet 

614CB 

002  1 

A4 

8/6/2014 

Channel  6 

Nicolet 

614CB 

002-2 

A5 

8/6/2014 

Channel  7 

Nicolet 

614CB 

002  3 

A6 

8/6/2014 

Channels 

Nicolet 

614CB 

002-4 

A7 

8/6/2014 

Channel  10 

Nicolet 

614CB 

003  2 

A8 

8/6/2014 

Channel  11 

Nicolet 

614CB 

003-3 

A9 

8/6/2014 

Channel  12 

Nicolet 

614CB 

003-4 

A10 

8/6/2014 

Channel  13 

Nicolet 

614CB 

004  1 

All 

8/6/2014 

Channel  14 

Nicolet 

614CB 

004-2 

A12 

8/6/2014 

Channel  15 

Nicolet 

614CB 

004  3 

A13 

8/6/2014 

Accelerometer 

PCB 

350B02 

11439 

A13  (tests  1 12) 

4/29/2014 

Accelerometer 

PCS 

350B02 

11439 

A13  |tests  13.14) 

6/5/2015 

Accelerometer 

PCB 

350C02 

31334 

5et  1 A1  (tests  1,4,6,8) 

4/23/2014 

Accelerometer 

PCB 

350C02 

31334 

Set  1 Al  (tests  11.13,14] 

1/22/2015 

Accelerometer 

PCB 

350C02 

31331 

5et  1 A4  (tests  1,4, 6,8) 

4/24/2014 

Accelerometer 

PCB 

350CD2 

31331 

Set  1 A4  (tests  11,13,14] 

1/22/2015 

Accelerometer 

PCB 

350C02 

31328 

Set  1 AS  (tests  1,4, 6,8) 

4/24/2014 

Accelerometer 

PCB 

350C02 

31328 

Set  1 A5  (tests  11,13,14) 

1/22/2015 

Accelerometer 

PCB 

350CD2 

31351 

Set  1 A8  (tests  1,4,6,8.11) 

4/24/2014 

Accelerometer 

PCB 

350C02 

31351 

Set  1 A8  (tests  13,14) 

6/5/2015 

Accelerometer 

PCB 

350C02 

31330 

Set  1 A9  (tests  1,4,6,8,11) 

4/24/2014 

Accelerometer 

PCB 

350C02 

31330 

Set  1 A9  (tests  13.14} 

6/5/2015 

Accelerometer 

PCB 

350C02 

40274 

Set  1 A12  (tests  1.4,6,8,11) 

4/24/2014 

Accelerometer 

PCB 

350C02 

40274 

Set  1 A12  (tests  13,14) 

6/5/2015 

Accelerometer 

PCB 

350C02 

31340 

Sot  2 A2 

4/23/2014 

Accelerometer 

PCB 

350C02 

31338 

Set  2 A3 

4/24/2014 

Accelerometer 

PCB 

350C02 

31333 

Set  2 A6 

4/24/2014 

Accelerometer 

PCB 

350C02 

40292 

Set  2 A7 

4/24/2014 

Accelerometer 

PCB 

350C02 

40295 

Set  2 A10 

4/24/2014 

Accelerometer 

PCB 

350C02 

31336 

Set  2 All 

4/24/2014 

Accelerometer 

PCB 

350D02 

43026 

5et  1 A2,  Set  2 Al  (tests  1-8) 

4/23/2014 

Accelerometer 

PCB 

350D02 

43026 

Set  1 A2,  Set  2 Al  (tests  9 14) 

1/22/2015 

Accelerometer 

PCB 

350D02 

43028 

Set  1 A3,  Set  2 A4  (tests  1 8) 

4/23/2014 

Accelerometer 

PCB 

350D02 

43028 

Set  1 A3,  Set  2 A4  (tests  9-14) 

1/22/2015 

Accelerometer 

PCB 

350D02 

43029  (tests  17) 

Set  1 A6,  Set  2 A5 

4/23/2014 

Accelerometer 

PCB 

350D02 

43373  (tests  8-14] 

Set  1 A6,  Set  2 A5 

10/17/2014 

Accelerometer 

PCB 

350D02 

43179 

Set  1 A7,  Set  2 A8  (tests  1-8) 

4/22/2014 

Accelerometer 

PCB 

350D02 

43179 

Sot  1 A7,  Sot  2 A8  (tests  9 14) 

1/22/2015 

Accelerometer 

PCB 

350D02 

43180 

Set  1 A10,  Set  2 A9  (tests  1-8) 

4/23/2014 

Accelerometer 

PCB 

350D02 

43180 

Set  1 A10,  Set  2 A9  (tests  9 14) 

1/22/2015 

Accelerometer 

PCB 

350D02 

43181 

Set  1 All,  Set  2 A 12  (tests  1-8) 

4/23/2014 

Accelerometer 

PCB 

350D02 

43181 

Set  1 All,  Set  2 A12  (tests  9-14) 

1/22/2015 
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TEAM236  SETTINGS  

1 


************************* 


GLOBAL  SETTINGS  *******»«*■**■«**»»**»****••• 


Storage  Path:  C:\teamprO 

Filename:  Data 


File  Number: 
Settings  Path: 
Settings  File: 
Export  Path: 
Export  Format : 
Average  Blocks: 


001 

C:\TEAM256 

N3S319.3ET 

D : \ATEST\NESC_5  \NEST3  - 1 9 \RAWDAT-1 

FAMOS 

NO 


Between  Cursors : No 


ft  ft*  ft  ft 


ftftftft********** 


RECORDER  SETTINGS  ***-**♦♦♦♦****♦*****+**♦ 


BE1 

Frequency  A : 

Pre  Trigger 
Segnient  A : 

Number  of  Blocks  : 
Digital  Event  Channels 
Analog  Channels  : 


1 . QOOC  MHz (Internal) 

4800C  Samples  (4S.D0  ms) 
1000576  Samples  (1.001  s) 

1 


Nr. 

Name 

Min 

Max 

Units 

Coup. 

Amp. 

Filter 

Trigger 

l 

XXX  1 

-6.00C 

6.000 

:<g  ’ s 

Ok 

GND 

4 

33.00 

k 

Off 

2 

NFS  2 

-28.85 

28 .85 

:<g  ’ s 

pk 

DC 

4- 

33.00 

k 

Basic 

3 

NES_3 

-30.93 

30.93 

kg’s 

pk 

DC 

4 

33.00 

k 

Basic 

4 

NES_4 

-31.25 

31.25 

kg’s 

pk 

DC 

4 

33.00 

k 

Basic 

5 

NES  5 

-27.78 

27.78 

kg’s 

pk 

DC 

4 

33.00 

k 

Basic 

6 

NES_6 

-28.04 

28.04 

kg’  a 

pk 

DC 

♦ 

33.00 

k 

3asic 

7 

NES_7 

-30.30 

30.30 

kg'  a 

pk 

DC 

f 

33.00 

k 

3asic 

8 

NES  8 

-30.61 

30.61 

kg's 

pk 

DC 

4 

33.00 

k 

Off 

9 

XXX  9 

-6.000 

6.000 

kg's 

Pk 

GND 

4 

33.00 

k 

Off 

10 

NES  10 

-28.04 

28.04 

kg's 

pk 

DC 

4 

33.00 

k 

Off 

11 

NES  11 

-27.03 

27.03 

kg's 

pk 

DC 

4 

33.00 

k 

Off 

12 

NES  12 

-31.58 

31.58 

kg’s 

pk 

DC 

4 

33.00 

k 

Off 

13 

NES_13 

-30.61 

30.61 

kg'  s 

pk 

DC 

4 

33.00 

k 

Off 

1 '! 

NES  14 

-27.27 

27.27 

kg’s 

pk 

DC 

4 

33.00 

k 

Off 

15 

NES  15 

-8.929 

8.929 

kg’s 

pk 

DC 

4 

33.00 

k 

off 

16 

ROC_16 

-55.56 

55.56 

kg'  s 

Pk 

DC 

4 

33.00 

k 

Off 

17 

ROC_17 

-55.56 

55.56 

kg'  s 

pk 

DC 

4 

33.00 

k 

Off 

IB 

ROC_ia 

-55.56 

55 . 5$ 

kg'  s 

pk 

DC 

4 

33.00 

k 

Off 

19 

ROC  19 

-55.56 

55.56 

kg'  s 

Pk 

DC 

4 

33. 00 

k 

Off 

20 

ROC  20 

-55.56 

55.56 

kg'  s 

pk 

DC 

4 

33.00 

k 

Off 

Engineering  Unite  Scaling 


XXX_1 

0 

4 

1.0000 

k 

* 

Vol  t.age 

(g's 

pk) 

NES_2 

0 

4 

9 . 6151 

< 

* 

Voltage 

(g's 

pk) 

NES_3 

0 

4 

10.309 

k 

* 

Voltage 

Ig's 

pk) 

N3S_4 

0 

4 

10.417 

k 

« 

Voltage 

Ig's 

pk) 

NSS_5 

0 

4 

9.2593 

k 

* 

Voltage 

la's 

pk) 

NKS_6 

0 

4 

9.3458 

k 

* 

Voltage 

( g ' g 

pk) 

NES_7 

0 

4 

10.101 

k 

* 

Voltage 

(g's 

pkj 

N3S_8 

0 

4 

10.204 

k 

* 

Voltage 

(g's 

pk) 

XXX  9 

0 

4 

1.0000 

k 

* 

Voltage 

Ig's 

pk) 

NES  10 

0 

4 

9.3458 

k 

* 

Voltage 

(g's 

pk) 

NES_11 

0 

4 

9.C090 

k 

* 

Voltage 

(g's 

pk) 

NES  12 

0 

4 

10.526 

k 

* 

Voltage 

(g ' s 

Pk! 

NSS_3  3 

0 

4 

10.204 

k 

* 

Vnl tags 

(s's 

pk) 

NES_14 

0 

4 

9.C909 

k 

* 

voltage 

(g's 

Pk) 

NES_15 

0 

4 

8.9286 

k 

* 

Voltage 

(g's 

pk! 

R0C..16 

0 

4 

9.2593 

k 

* 

Voltage 

(g's 

pk) 

ROC  17 

0 

4 

9.2593 

k 

ft 

Voltage 

(g's 

pk) 

ROC.  18 

0 

4 

9.2593 

k 

* 

Voltage 

(g’s 

px) 

ROC  19 

0 

4 

9.2593 

k 

* 

vol tage 

(g's 

pk) 

ROC_2  0 

0 

4 

9.2593 

k 

* 

Vol tage 

(g's 

pk) 

Trigger  Settings 
Auto  Trigger : 


Off 
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TEAM25S  SETTINGS  

IE5T5 


♦ **•*  * * 


*•*-*********»  GLOBAL  SETTINGS  ************************* 


2, 3,  S,  7 


SLoraqe  Path: 
Filename: 

File  Number: 
Settings  Path: 
Settings  File: 
Export  Path: 
Export  Format: 
Average  Blocks : 
Between  Cursors : 


C : \TEAMPRO 
Data 
001 

C: \TEAM256 
NSS320.SE? 

D : \ATEST\NESC_5 \ NEST 3 -2  0\RAWDAT— 1 

FAMOS 

No 

No 


******* 


*».*»**»***»*  recobder  settings 


BE1 


Frequency  A : 

Pre  Trigger  : 

Segment  A : 

Number  of  Blocks  : 
Digital  Event  Channels 
Analog  Channels  : 


1.0000  MHz (Internal) 

48000  Samples  {48.00  ms) 
1000576  Samples  {1.001  s) 

1 

0 


Nr. 

Name 

Mia 

Max 

Units 

Coup . 

Amp . 

F liter 

Trigger 

1 

XXX  1 

-6.000 

6.000 

kg's 

pk 

GND 

+ 

33.00 

k 

Off' 

2 

NFS  2 

-30.93 

30.93 

kg's 

pk 

DC 

+ 

33.00 

k 

Basic 

3 

NES_3 

-31.58 

31.58 

kg's 

pk 

DC 

+ 

33.00 

k 

Basic 

4 

NES  4 

-3C.03 

30.00 

kg’s 

pk 

DC 

+ 

33.00 

k 

Basic 

5 

NES_5 

-31.25 

31.25 

kg'e 

pk 

DC 

+ 

33.00 

k 

Basic 

6 

NES_6 

-3C.30 

30.30 

kg’  s 

Pk 

DC 

+ 

33.00 

k 

Basic 

7 

NES 7 

-28.57 

28.57 

kg 1 r 

Pk 

DC 

♦ 

33.00 

'< 

Basi  e 

8 

NES_8 

-28.30 

28.30 

kg  1 s 

Pk 

DC 

+ 

33.00 

k 

Basic 

9 

XXX_9 

-6.000 

6.000 

kg  1 s 

P< 

GND 

♦ 

33.00 

X 

Off 

10 

NES_10 

-30.61 

30.61 

kg  1 s 

pk 

DC 

t 

33.00 

k 

Off 

11 

NES  11 

-31.58 

31.58 

kg 1 a 

pk 

DC 

+ 

33.00 

k 

Off 

12 

NES  12 

-28.30 

28.30 

kg's 

Pk 

DC 

■f 

33.00 

k 

Off 

13 

NES_13 

-27.78 

27.78 

kg's 

Pk 

DC 

+ 

33.00 

k 

Off 

14 

NES  14 

-30.61 

30.61 

kg'  s 

Pk 

DC 

+ 

33.00 

k 

Off 

15 

NES  15 

-8.929 

8.929 

kg’s 

pk 

DC 

+ 

33.00 

k 

Off 

16 

ROC_16 

-55.56 

55.56 

kg’  s 

Pk 

DC 

+ 

33.00 

k 

Off 

17 

ROC  17 

-55.56 

55.56 

kg’  s 

pk 

DC 

33.00 

k 

Off 

18 

ROC_18 

-55.56 

55 . 56 

kg'  s 

Pk 

DC 

<+ 

33.00 

k 

Off 

19 

ROC_19 

-55.56 

55 . 56 

kg's 

pk 

DC 

-f 

33.00 

k 

Off 

20 

ROC_20 

-55.56 

55 . 56 

kg's 

pk 

DC 

+ 

33.00 

k 

off 

r.gincerir.g 
XXX  1 0 

Units  Scaling 
+ 1.0000  k * 

Voltage 

(g’s 

pk) 

NES  2 

0 

+ 

10.309 

k 

* 

Voltage 

(g's 

pk) 

NES  3 

0 

+ 

10.526 

k 

Voltage 

(g' s 

pk) 

NES_4 

3 

+ 

10.000 

k 

* 

voi tage 

(g's 

pk) 

NES_5 

0 

10.417 

k 

* 

Vol tage 

ig's 

pk) 

N2S  6 

0 

+ 

10.101 

k 

* 

Voltage 

Ig's 

pk) 

NSS_7 

0 

t 

9.5238 

k 

* 

Voltage 

Ig's 

px) 

NES_8 

0 

♦ 

9.4340 

k 

* 

Voltage 

Ig's 

px) 

XXX  9 

0 

1.0000 

k 

■* 

Voltage 

la ' 9 

pk) 

NES  10 

0 

+ 

10.204 

k 

•* 

Vol tage 

Ig ' s 

pk) 

NES  11 

0 

E 

10.526 

k 

* 

Voltage 

(g'e 

pk) 

NES  12 

0 

+ 

9.4340 

k 

+ 

Voltage 

(g’s 

Pk) 

NES  13 

0 

+ 

9.2593 

k 

* 

Voltage 

(g' s 

pk! 

NES_14 

0 

+ 

10.204 

k 

Voltage 

lg' s 

pk) 

NES  15 

0 

+ 

8.9286 

k 

* 

Voltage 

(g1  s 

pk) 

R0C_1S 

0 

+ 

9.2593 

k 

-* 

Voltage 

(g‘  s 

pk) 

ROC_17 

0 

+ 

9.2593 

k 

* 

Vol tage 

(g's 

pk) 

R0C_1B 

0 

+ 

9.2593 

k 

* 

Vol tage 

(ff'K 

pk) 

R0C_19 

0 

+ 

9.2593 

k 

+ 

Voltage 

(g's 

pk) 

ROC_20 

0 

9.2593 

k 

* 

Voltage 

(g's 

pk) 

Trigger  Settings  : 

Auto  Trigger:  Off 
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TEAK256  SETTINGS 

Date:  01  16-2014 
Time:  10:09:26 

■*■*»*•******»****■***#***>»'*  GLOBAL  SETTINGS  ********* 


S,l|;  13,  If 

************** 


Storage  Path: 
Filename: 

File  Number: 
Settings  Path: 
Settings  File: 
Export  Fath: 
Export  Format: 
Average  Blocks: 
Between  Cursors : 


C:\TBAMPRO 

Data 

C01 

C:\TSAM256 
KESRI 10 . SET 

D : \ATEST\NESC_5\NESR1-10\RAWJAT~1 

FAK0S 

No 

No 


recorder  settings  *************************** 


BEl 

Frequency  A : 

Pre  Trigger  : 

Segment  A : 

Number  of  Blocks 
Digital  Event  Channels 


1.0000  MHz (Internal J 
4 BOOO  Samples  (48.00  ms) 
1000576  Samples  (1.001  s) 

1 

C 


Analog  Channels  : 
Nr . Name  Min 

Max 

Units 

Coup . 

Amp. 

Filter 

Trigger 

i 

XXX_1 

-6.000 

6.000 

kg's  pk 

GND 

+ 

33.00 

k 

Off 

2 

NES  2 

-28.85 

28.85 

kg' s pk 

DC 

33.00 

k 

Basic 

3 

N£S_3 

-30.93 

30.93 

kg's  pk 

DC 

+ 

33.00 

k 

Basic 

4 

NES  4 

-31.25 

31.25 

kg's  pk 

DC 

+ 

33.00 

k 

Basic 

5 

NES_5 

-27.78 

27.78 

kg ■ s pk 

DC 

+ 

33.00 

k 

Basic 

6 

NES  6 

-28.04 

28.04 

kg's  pk 

DC 

+ 

33 . 00 

k 

Basic 

7 

NES  7 

-31.91 

31.91 

kg's  pk 

DC 

+ 

33.00 

k 

Basic 

8 

NES  8 

-30.61 

30.61 

kg's  pk 

DC 

+ 

33.00 

k 

Off 

9 

XXX  9 

-6.000 

6.000 

kg ' s pk 

GND 

+ 

33.00 

k 

Off 

10 

NES  10 

-28.04 

28.04 

kg's  pk 

DC 

4 

33.00 

k 

Off 

11 

NES  11 

-27.03 

27.03 

kg’s  pk 

DC 

4 

33.00 

k 

Off 

12 

KES_12 

-31.58 

31 .58 

kg's  pk 

DC 

+ 

33.00 

X 

Off 

12 

KES  13 

-30.61 

30.61 

kg's  pk 

DC 

+ 

33.00 

k 

off 

14 

KES_14 

-27.27 

27.27 

kg’s  pk 

DC 

+ 

33.00 

k 

Off 

15 

NES_15 

-8.929 

8.929 

kg’s  pk 

DC 

+ 

33.00 

k 

Off 

16 

K0C_16 

-55.56 

55.56 

kg ' s pk 

DC 

-* 

33.00 

k 

Off 

17 

ROC  17 

-55.56 

55.56 

kg ' s pk 

DC 

+ 

33.00 

k 

Off 

IB 

ROC  18 

-S3 . 56 

55.56 

kg's  pk 

DC 

+ 

33.00 

k 

Off 

19 

R0C_19 

-55.56 

35.56 

kg's  pk 
kg's  pk 

DC 

+ 

33 . 00 

k 

Off 

20 

ROC  2 0 

-55.56 

55.56 

DC 

+ 

33.00 

k 

Off 

Engineering  Units  Scaling 

XXX_1 

0 

+■ 

1.0000 

k 

* 

Voltage 

(g's 

pk) 

_NES_2 

0 

4 

9.6154 

k 

* 

Voltage 

ig's 

pk! 

NES_2 

0 

+ 

10.309 

k 

-* 

Voltage 

(g'e 

pk! 

NES_4 

0 

+ 

10.417 

k 

* 

Voltage 

(g's 

pk! 

NES  5 

0 

4 

9.2593 

k 

* 

Voltage 

(g's 

pk) 

NES  6 

0 

4 

9.3458 

k 

* 

Voltage 

Ig's 

pk) 

NES  7 

0 

4 

10.638 

k 

* 

Voltage 

(g's 

pk) 

NES_8 

0 

+ 

10.204 

k 

* 

Voltage 

Ig ' a 

pk) 

XXX_9 

0 

+ 

l.COOO 

k 

* 

Vol tage 

(g’s 

pk! 

NES  10 

0 

4 

9.3468 

k 

* 

Voltage 

(g's 

pk) 

NES_11 

0 

4 

9.0090 

k 

* 

Voltage 

(g's 

pk) 

NES_12 

0 

+ 

10.526 

k 

* 

voltage 

(g's 

pk) 

NES_13 

0 

4 

10.204 

k 

* 

Voltage 

(g's 

pk) 

NKS_14 

0 

♦ 

9. 0909 

k 

* 

Voltage 

ig's 

pk) 

NES  15 

0 

♦ 

8.9286 

k 

* 

Voltage 

(g's 

pk) 

ROC  16 

0 

4 

9.2593 

k 

* 

VolLage 

(g's 

pk) 

ROC_17 

0 

4 

9.2593 

k 

* 

Voltage 

(g ' s 

pk) 

ROC  18 

0 

4 

9.2593 

k 

* 

Voltage 

(g's 

pk) 

ROC..  19 

0 

4 

9.2593 

k 

* 

Voltage 

(g's 

pk) 

ROC_2  0 

0 

4 

9.2593 

k 

* 

Voltage 

(g's 

Pk) 

Auto  Trigger: 


Off 
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TEAM256  SETTINGS 


Date: 
Time : 


01  23  2014 
11:26:54 


I E*? ) S , 10  f 12. 


♦ **«*i»ilr*'»*'****^* 

Storage  Path.: 
Filename: 

File  Number: 
Settings  Path.: 
Settings  File: 
Export  Path: 
Export  Format i 
Average  3lockfi: 
3etween  Cursors : 


GLOBAL  SETTINGS 


»***■*-  * * X 


C:\TEAMPRO 

Data 

001 

C:\TEAM256 
KESRI  09.  SET 

D:\ATEST\N3SC  5 \NESRl-09  \RASvDAT-l 

FAMOS 

Nn 

Nn 


**«**•**■•* 


RECORDER  SETTINGS  ************************* 


BE1 


Frequency  A : 

Pro  Trigger  : 

Segment  A : 

Number  of  Blocks  : 
Digital  Event  Channels 


1 . 00 l)U  KIIz  (Internal) 

48000  Samples  (48.00  ms) 
1000576  Samples  (1.001  s) 

1 

0 


Analog  Channels  : 
Nr.  Name  Min 

Max 

Units 

Coup. 

Amp. 

Filter 

Trigger 

i 

XXX  1 

-6. COO 

6.000 

kg's 

Pk 

GND 

+ 

33.00 

k 

Off 

2 

NES_  2 

-30.93 

30.93 

kg's 

Pk 

DC 

+ 

33.00 

k 

Basic 

3 

NES_3 

-31.58 

31.58 

kg’s 

P.< 

DC 

•f 

33.00 

k 

Basic 

4 

NES  4 

-30.00 

30.00 

kg ' r 

pk 

DC 

+■ 

33.00 

k 

Basic 

5 

MES_5 

-31.25 

31.25 

kg f s 

pk 

DC 

4 

33.00 

k 

Basic 

6 

NBS_6 

31.91 

31.91 

kg's 

pk 

DC 

4 

33. CO 

k 

Basic 

7 

NSS_7 

-28.57 

28.57 

kg  ’ 3 

pk 

DC 

4 

33.00 

k 

Basic 

S 

NES_8 

-28.30 

28.30 

kg ' a 

Pk 

DC 

4 

33.00 

k 

Basic 

9 

XXX  9 

-6.000 

6.000 

kg ' s 

pk 

GND 

+ 

33.00 

k 

Off 

10 

NES  10 

-30.61 

30.61 

kg’s 

Pk 

DC 

+ 

33.00 

k 

Off 

11 

NES  11 

-31.58 

31.58 

kg’s 

Pk 

DC 

+ 

33.00 

k 

Off 

12 

NES  12 

-28.30 

28.30 

kgs 

pk 

DC 

+ 

33.00 

k 

Off 

13 

NES_13 

-27.78 

•27.78 

kg  ’ s 

pk 

DC 

+ 

33.00 

k 

Off 

14 

NES  14 

-30.61 

30.61 

kg'  s 

pk 

DC 

+ 

33.00 

k 

Off 

15 

NtS  15 

-8.929 

8.92  9 

kg ' s 

pk 

DC 

+ 

33.00 

k 

Off 

16 

R0C_1S 

-55.56 

55.5  6 

kg  ' s 

pk 

DC 

+ 

33.00 

k 

Off 

17 

ROC  17 

-55.56 

55.56 

kg ' & 

pk 

DC 

+ 

33.00 

k 

Off 

18 

RCC  18 

-55.56 

55.56 

kg's 

Pk 

DC 

+ 

33.00 

k 

Off 

19 

ROC  19 

-55.56 

55.56 

kg's 

pk 

DC 

4 

33.00 

k 

Off 

20 

ROC  2 0 

-55.56 

55.56 

kg's 

pk 

DC 

4 

33.00 

k 

Off 

Engineering  Unite  Scaling 

XXX  1 

G 

4 

1.0000 

k 

* 

voltage 

(g's 

pk! 

NES_2 

0 

4 

10.309 

k 

* 

Vol tage 

(g's 

pk! 

NES_3 

0 

4 

10.526 

k 

* 

Voltage 

(g’s 

pk) 

NES_4 

0 

4 

10.000 

k 

* 

Voltage 

(0'S 

pk) 

HES_5 

0 

10.417 

k 

* 

Voltage 

(g's 

pk) 

NES_6 

0 

4 

10.636 

k 

* 

Voltage 

(g's 

pk) 

NES  7 

0 

4 

9.5238 

k 

Voltage 

(g's 

pk) 

NES  8 

0 

4 

9.434C 

k 

* 

Voltage 

(g's 

pk) 

XXX  9 

0 

4 

l.OCOO 

k 

* 

voltage 

(g's 

pk) 

NES  1C 

0 

4 

10.204 

k 

* 

Voltage 

(g's 

pk) 

MRS,  11 

0 

4 

10.526 

k 

* 

Voltage 

(0's 

pk) 

NES  12 

0 

4 

9.4340 

k 

* 

Voltage 

(g's 

pk) 

NES_13 

0 

4 

9.2593 

k 

* 

Voltage 

(g's 

pk) 

NKS_14 

0 

4 

10.204 

k 

* 

Voltage 

(g's 

pk) 

NES  15 

0 

4 

8.9286 

k 

* 

Vol tage 

(g's 

pk) 

R0C_1S 

0 

4 

9.2593 

k 

* 

Voltage 

(g's 

pk) 

ROC  17 

0 

4 

9.2593 

k 

* 

voltage 

(S'  s 

pk) 

ROC  18 

0 

4 

9.2593 

k 

* 

Voltage 

(g's 

pk) 

R0C_19 

0 

4 

9.2593 

k 

* 

Voltage 

(g's 

pk) 

ROC  2 0 

0 

+ 

9 .2593 

k 

* 

Voltage 

(g's 

pk) 

Trigger  Settings  : 

Auto  Trigger:  Off 
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